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CROPPING UNDER WAR CONDITIONS. 


By Principat W. G. R. PATERSON, B.Sc., West of Scotland 
Agricultural College. ; 


AGRICULTURE is now very much in the lime-light, and the 
nation, after years of neglect, would seem at last to have 
realised the vital importance of the industry which in reality 
is the first, the greatest, and indeed in many respects the 
mother of all industries. 

‘A nation not self-supporting as regards food amd other 
necessaries of life is at a very great disadvantage in time of 
war. Britain is in that unfortunate position to-day, hence the 
necessity for increasing materially our home food supplies. 

The country is not producing nearly all that it is capable 
of yielding, and even with the ranks of our agricultural 
workers sadly thinned as they were in the spring of this 
year, much more might be achieved. 

We know to our cost that Germany prepared for war for 
years, but we often overlook the fact that her soundest line of 
preparation lay, not in the manufacture of powerful guns, the 
turning out of millions of shells, the building of submarines, 
nor yet in the training and equipping of her vast army, but 
that it lay in developing her agriculture. Her foresight and 
our appalling lack of foresight in that respect have greatly 
prolonged the deadly conflict. 
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The cry in this country was for cheap food. Cheap food ‘was 
forthcoming, the major part of it from overseas, and those 
following the industry on which the very stability of the 
nation depended got little in the way of encouragement, and 
even less in the shape of assistance. All honour to the much- 
maligned British farmers who survived and actually progressed 
under such adverse conditions, for progress they certainly did ; 
but how different the position to-day would have been if the 
agriculture of this country had been supported and developed, 
even during the last quarter of a century, as it ought to have 
been! Our little Island Home would have been much more 
nearly self-supporting than it is to-day as regards the prime 
necessaries of life. 

To put the Motherland in a strong position in that respect is ° 
surely a worthy ideal and one well worth striving for, and 
though at present we are a very long way from being in such 
a secure state, the goal is not altogether unattainable, at least 
as regards most of life’s necessaries, and to attain it should 
be our great endeavour. 

If we are to come at all near that ideal we must have a 
sound agricultural policy, and the land must be made to 
produce all that knowledge, skill, and foresight can , wrest 
from it; but this cannot be done in a day or even a year, 
and considerable time must elapse ere we can hope for such a 
happy consummation. 

Cropping under War Conditions is a very comprehensive 
subject, and one which could not be fully dealt with unless in 
a lengthy treatise. It has therefore been thought best, in the 
scope of this paper, to direct attention to certain aspects of the 
subject which merit special consideration. 

Considered in the light of the country’s need at the moment, 
it is surely the duty of every farmer to see that the land he 
farms is made to produce—either directly or indirectly—the 
maximum amount of food for human consumption it is capable 
of yielding without entailing, unless in special cases, very radical 
changes in the method of stocking and working. ° 

We must produce at home a much greater proportion of the 
food we consume, and the first question before us is the best 
method of doing so. 


ESSENTIAL STEPS TOWARDS INCREASED PRODUCTION. 


Undoubtedly the first step towards this end is to make the 
very most of every acre of land already under the plough, 
since viewed from every standpoint this method of adding to 
our food supplies easily ranks first. The possibilities in this 
connection are much greater than is generally realised. The 
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yields commonly recorded are a long way from what might be 
called maximum profitable production, and by a more general 
adoption of approved progressive methods, such as liberal but 
judicious manuring, selection of heavy cropping varieties, &c., 
_ there is reason to believe that crop production in Scotland 
might easily be raised by as much as 20 per cent, or even 30 
per cent, from the area at present under the plough. This 
method of increasing food supplies is a simple, straightforward 
one, and it brings in its train no troublesome complications. 

When we are making the fullest use of the land already 
under the plough, the next step should be to increase the area 
under cultivation, but there would not be much sense in doing 
so if the land already under crop was only yielding two-thirds 
or three-quarters of what might be obtained from it. True, it 
would no doubt add to our food supplies, but it would not be 
the best method of doing so, as the increase would be obtained 
at much greater cost, and moreover this way would ultimately 
entail considerable modification in the method of farming. 

It is to be feared that in the crusade for increased food 
production, so much stress was put on the need for increasing 
the area under crop that the fact was occasionally overlooked 
that, though very essential, acreage after all is only a means to 
an end. Food and not acres is the primary aim. 

Further, in connection with increasing the area under the 
plough, there is need for very great discrimination as to the 
type of land to break up and the situation of same. Labour is 
scarce, supplies of manure are none too plentiful, and grain and 
potatoes are much too valuable for food purposes to warrant 
their use for seed unless where there is every prospect of a 
reasonably good return. It behoves us therefore to concentrate, 
in the first place, on the good land, as that will give a surer 
and relatively better return for labour employed thereon, and 
for seed and manure applied thereto. In fact, apart altogether 
from the great saving in these respects, 100 acres under crop, 
of reasonably good land in a suitable locality, may, and often 
does, produce as much food as is obtained from 150 or even 
200 acres of poorer land in a less favourable locality. The 
writer does not for a moment wish it to be inferred from this 
statement that he is not in favour of breaking up the poorer 
land, and such a conclusion would be entirely wrong, but he 
desires to specially emphasise the great need under war con- 
ditions for getting, in the first place, as large an area as possible 
of really good land under crop. That constitutes the surest 
and much the most economical method of adding to our food 
supplies, and this aspect of matters does not always appear to 
have received the consideration it merits. 

It is a fairly sound War Agricultural Policy to advocate, as 
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far as it is feasible, ploughing up first the best, then the second 
best, and to reserve for grazing that which is not so good. It 
will be readily apparent to any one who has given the matter 
any thought that the greater the area under crop required to 
produce 100 tons of food, the greater demand there will be on 
labour, for seed, manure, &c.; hence the importance of con- 
centrating on the best to begin with, in order to economise in 
these and other respects. You may get approximately the 
same amount of milk from a herd of dairy cows, without 
materially affecting the cost of production, though you have 
to allow them twice the former acreage of land to furnish 
sufficient pasture, but with land under the plough it is entirely 
different. 

The taking of the best will necessarily entail the breaking 
up of many of our fine old pastures, and though one would 
naturally be a little sorry to see this done, it must be remem- 
bered that the better the land under pasture the more reason there 
is for putting the plough into it, as it will produce much more 
food for human consumption under crop than under grass, even 
though utilised for the grazing of dairy cows ; indeed, its produc- 
tive capacity is likely to be raised to at least three times what 
it was under grass, so that no reasonable argument can be 
advanced for keeping such land as has been referred to under 
pasture when the nation is threatened with a serious food 
shortage. 

We must make the most of every acre under crop, we must 
add to the present acreage under the plough, and wn doing so 
see that we bring into cultivation the best land obtainable, as 
these are essentials in any sound scheme of war-time cropping, 
which has as its main avm a large and immediate increase. in 
production. 


DIFFERENT CROPS. 


When the requisite area of suitable land has been secured 
for the plough, the next point to consider is how best to 
apportion it to the different crops, and this is a more difficult 
problem, and one regarding which there is greater room for 
diversity of opinion. 

The climate and soils of Scotland limit us in the range of 
crops we can successfully grow, but amongst those commonly 
grown there are some of much greater value for human food 
than others. In this respect the Potato Crop ranks exception- 
ally high, and its cultivation should be encouraged in every 
possible way. It is a valuable crop for rich old grass lands, 
where there would, in the first year after breaking up, be great 
risk of a cereal crop lodging; it is equally valuable in the 
usual rotation on average soils, while large crops, can also be 
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‘raised on very poor soils provided the crop is liberally 
manured. 

We are not likely to produce more potatoes than will be 
. required for human consumption, but, even if we did, the 
surplus would prove invaluable for many purposes, including 
even the feeding of cattle, pigs, and poultry. 

With regard to the actual food value of an average crop of 
potatoes, figures commonly put forward purporting to show the 
food value of certain crops, calculated on the basis of the total 
energy value in calories, show the number of days’ food supply 
for man from one acre of potatoes—average crop, less seed—to 
be 1289, or approximately equivalent to one man’s requirements 
for a period of 34 years. This figure is probably much too 
high, as the writer firmly believes that, in arriving at it, in- 
sufficient allowance has been made for what might be called 
inevitable waste in the use of potatoes as human food. A 
deduction of roughly one-twelfth of the total calculated value 
has been made in arriving at the actual food value, but it is to be 
feared that, unless we change our methods of using potatoes, the 
deduction would be much more accurately represented by one- 
quarter than by one-twelfth. Even were the greater deduction 
to be made the potato crop would still remain an outstanding , 
one from the point of view of value for human food, as no other 
root or grain crop commonly grown in Scotland is equal to it 
in that respect when valued on the basis already referred to. 

We were singularly fortunate as regards the potato crop last 
year, but there is no reason whatever why the exceptional 
yield of 74 tons per acre obtained in Scotland should not 
become the average yield instead of that of slightly over 6 
tons per acre commonly reported. 

If the practice of sprouting potatoes previous to planting 
were more generally adopted by all growers, that alone would 
go far towards securing the desired result. Moreover, it would 
greatly lessen the risk of failure of the crop, as the benefits 
from sprouting previous to planting are generally greatest in 
adverse seasons. This was very clearly demonstrated in 1916, 
asin that year crops raised from sprouted seed did not suffer to 
anything like the same extent. 

The average increase_in yield which results from sprouting 
the seed previous to planting is certainly not less than 2 tons 
per acre, and with many varieties it is much more than that. 
Not only so, but as the increase generally consists almost 
entirely of “ware” or “ firsts,” the actual benefit is even greater 
than the increase in yield would appear to indicate. The fact 
that the crop is ready for lifting earlier is also not without im- 
portance, both under war conditions and in normal times. 

Another factor materially affecting yield and meriting special 
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importance in war time, when we are faced with a possible 
shortage of food, is the importance of selecting heavy-cropping 
varieties of potatoes, rather than poor yielding ones famed for 
quality, as a hungry man is likely to think less about quality 
than quantity. It is not necessary to make any material 
sacrifice in that respect, as there are plenty well-known heavy- 
cropping varieties which are excellent keepers and of quite good 
quality. With all their merits the cultivation of varieties like 
Langworthy and Golden Wonder should not be encouraged at 
the present time, as they do not yield the tonnage desired 
per acre. 

There are several other methods of increasing the yield of the 
potato crop, but if even the two methods briefly referred to 
were more generally adopted, and the crop at the same time 
liberally and judiciously manured, the average yield per acre 
would be materially raised, and we would have as a result a 
most valuable and welcome addition to our food supplies. 

We cannot get away from the fact that the potato crop is in 
some respects a risky one to grow, and from that and other 
points of view it has drawbacks as a war-time crop; but to-day 
there are a very large number of varieties from which to select, 
many of which have been proved immune from Wart disease, 
and as ordinary potato disease can to a very great extent be 
successfully combated by spraying, there is not the same risk of 
failure of this crop as formerly. 

Sugar Beet.—The cultivation of Sugar Beet is receiving a 
certain amount of attention at the present time, due largely to 
scarcity of sugar. Dealt with on the same basis as the potato 
crop, the calculated food value per acre from an average crop 
is even higher than that from potatoes, but the two crops 
are totally different. They are grown for entirely different 
purposes, and the one could not replace the other. 

Sugar beet can be quite successfully grown in several dis- 
tricts in Scotland. That has already been conclusively proved. 
Where mangels succeed it is likely to succeed equally well, but 
it would be a mistake in policy to advocate its cultivation as a 
method of war-time cropping. The sugar has to be obtained 
from the beet by a special process of manufacture which calls 
for suitable buildings, plant, and labour. Not only so, but even 
when obtained sugar can only form a comparatively small part 
in a mixed diet, while potatoes may constitute a fairly large part. 

It is quite true that sugar beet grown in several districts in 
the south-west of Scotland has been shown, both as regards yield 
per acre and sugar content, to compare not unfavourably with 
that grown on the Continent, so from that point of view there 
is no great difficulty; but, on the other hand, if we were to 
produce at home a fair proportion of the sugar we consume, 
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we would require to put a very considerable acreage under 
sugar beet, and the setting aside of the necessary acreage for 
sugar beet, in place of the root crops commonly grown, would 
be likely to leave us short of potatoes and also to affect adversely 
the winter production of milk, beef, and mutton, as the residue 
per acre available for stock-feeding, after the extraction of the 
sugar from the beet, though valuable, is far behind the value of 
the produce per acre from a like area under swedes, mangels, 
cabbages, or similar crops; and, after all, from the nature of 
the product it is much easier to import in war-time the neces- 
sary supplies of sugar than to import beef or mutton 

The root crops, other than potatoes, commonly grown are 
used chiefly for the feeding of live stock, and do not contribute 
in the same direct manner as that crop to our food supplies. 
Nevertheless these root crops assume very special importance 
in view of the great shortage of concentrated feeding stuffs, as 
we must rely even more than formerly on turnips, mangels, 
&c,, to aid in the winter production of milk, beef, and mutton. 
We have also to remember that with a larger area under grain 
crops we are likely to have much more straw to utilise, and 
when consumed as fodder the root crops already mentioned 
prove specially valuable for feeding along with it. 


GRAIN CROPS. 


As regards the different grain crops commonly grown in Scot- 
land there is little required in the way of comment, as much 
has been written from time to time, and since, after all, soil and 
climate in great measure determine the crop which should be 
grown. 

Wheat is, of course, of relatively greater value for human 
food than barley or oats; indeed, in certain respects this crop 
is superior to potatoes, and in a scheme’ of war-time cropping 
should take precedence over that crop in spite of the rather 
lower calculated food value per acre already referred to. Oats 
certainly constitute the most important cereal crop of Scotland, 
since soil and climate of the country are much better adapted 
for the growth of that crop, but wheat should be given the 
preference whenever the conditions are such that the crop 1s 
likely to succeed. The relative positions of the three common 
cereal crops, calculated on the basis of energy value in calories, 
per hundred acres—average crop, less seed—and allowing for 
offals being fed to cattle, are as follows :— 


100 acres wheat provides food for 230 persons for 1 year. 
» barley, pi 180: _, » 
” oats ”? »? 155 ” ” 


8 CROPPING UNDER WAR CONDITIONS. 


It will be seen that from the point of view of food value cal- 
culated on the basis referred to above, barley is intermediate 
between oats and wheat; but if as great a proportion of this 
grain is to be used for the same purpose as formerly, then the 
less barley and the more wheat and oats that are grown in 
Scotland the better and more suitable will be the system of 
cropping for war conditions and for normal conditions as well. 

The yield of cereals might be very greatly increased, since, as 
in the case of the potato crop, we are a long way short of 
maximum profitable production, which should be our aim as 
regards yield. 

Selection of good seed of high germinating capacity, treat- 
ment of seed for the prevention of such diseases as smut, and 
change of seed under certain conditions, may all contribute 
materially towards securing an increase in yield; but two steps 
calculated to bring about a very considerable increase in yield 
are undoubtedly (1) a more general and more liberal use of 
a well-balanced mixture of artificial manures, and (2) the selec- 
tion of varieties noted for their grain-producing combined with 
their standing powers. By devoting a little more attention to 
these two methods of increasing yields, the production of cereals 
in Scotland might be very materially increased, and our depend- 
ence on oversea supplies proportionately reduced. 

Of the other grain crops, Beans assume very special import- 
ance under the conditions in which we find ourselves placed 
to-day. The great majority of our home-grown foodstuffs are 
sadly deficient in digestible protein, and to make the fullest 
use of these foods we require to use them in conjunction with 
foods rich in protein, in a form which is both palatable and 
digestible. Bean meal provides a large amount of protein in 
the desired form, and thus—in view of the greatly reduced 
supply of concentrated feeding stuffs—the bean crop proves very 
valuable, not only on account of the food it provides, but also 
because it enables us to utilise to much better advantage 
common farm foodstuffs, such as hay, straw, and roots. For 
these reasons the cultivation of this crop should be encouraged 
and an effort made to greatly increase home production, as an 
increased supply of home-grown beans would prove a potent 
factor in keeping up the winter milk supply. 

Beans may be grown alone, or a crop of “mashlum” (beans 
and oats) may be taken, but in either case the crop is a very 
valuable one, as both bean meal and mashlum meal form par- 
ticularly valuable foods for stock. Beans are, of course, a heavy- 
land crop, and it is on strong clay soils that the largest crops 
are raised, but certain varieties succeed well on medium soils, 
and mashlum can be successfully grown on any soil from a 
medium loam up to a heavy clay. 
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The area under beans in Scotland in 1917 was just slightly 
over 6000 acres, and though this shows an increase over the 
previous year it represents just a little more than one-quarter 
of the area under beans fifty years ago. The falling off in the 
acreage under this crop was brought about chiefly by the impor- 
tation of large quantities of beans, which were put on the 
market at a price at which it was difficult to produce beans in 
this country, consequently much of the heavier land suitable 
for growing beans and wheat was put under grass. 

As a method of war-time cropping cultivation of beans merits, 
and indeed demands, special consideration. 


OTHER War-TimeE MOopIFICATIONS IN CROPPING. 


Modifications in cropping are not only desirable but become 
absolutely necessary in a system of cropping under war 
conditions. : 

The usual rotation becomes upset as the area under the 
plough is increased, and time is required to adjust it to the 
altered conditions. 

Avel Cropping.—By another spring, and following the usual 
order of cropping, the area available for root crops will be very 
much above the normal. Most root crops entail a very great 
deal of labour, both “horse” and “manual,” and since those 
commonly grown in Scotland, with the exception of the potato 
crop, are relatively of less value as human food than grain 
crops, part of the area which would normally be available for 
root crops should be again sown with cereals. Wheat may be 
sown in autumn on such soils as are suitable, or oats may be 
sown in spring. “Avel” cropping can be practised with great 
advantage in the case of land that formerly was under pasture 
for several years, as in such cases time is required to break 
down the old turf, and while it lasts there is abundance of 
organic matter present. Even in such cases it is generally 
necessary to manure fairly liberally in order to obtain the best 
results, as the first crop uses up the more readily available 
portions from the reserves of plant food material in the soil. 

- Again, in the case of land which is full of couch or otherwise 
foul, avel cropping constitutes an excellent method of cleaning 
and preparing such land for the root crop. For this purpose a 
variety which gives a big yield of straw should be selected and 
encouraged by manuring, in order to raise a heavy crop, smother 
the weeds, and clean the land. 

Provided that avel cropping is practised with discretion, and 
that it is accompanied by judicious manuring when required, 
the practice has much in its favour and little in the way of 
drawbacks. It would, however, be a great mistake to take two 
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white crops in succession from land in poor condition without 
making adequate return, and in introducing this modification 
in cropping care must be taken to see that it is only adopted 
under conditions that are favourable. 

Bare fallowing.—This custom of dealing with some of the 
very heaviest land, and practised from time immemorial, can 
only be justified under very exceptional circumstances at the 
present time. The benefits which accrue from the practice are 
well known, but it means making a sacrifice now for the sake of 
future benefits. The production of food two years hence is 
likely to be very important, but it is not so vital as the pro- 
duction of food to-day; and land which under ordinary con- 
ditions would be bare fallowed and sown with wheat in the 
autumn should be cultivated in such a way as to contribute to 
the food supply without sacrificing a year. Wherever possible 
a crop of beans should be taken, in view of the special value 
of that crop, now that feeding stuffs are so scarce, and its suit- 
ability for heavy land. Moreover, this crop forms an excellent 
forerunner for wheat, and can be grown in such a way as to 
admit of intertillage till well on in summer. Even a crop of 
roots, rape, or thousand-headed kale, for consumption by sheep, 
would be of considerable value, being very much preferable 
under war conditions to “bare fallow,” and failing a more 
valuable crop such could be grown with material benefit and 
without detriment to the future cropping capacity of the land 
under consideration. 


SHORTAGE OF PASTURE. 


One of the most difficult problems likely to arise from an 
increased area under the plough will be that of maintaining 
the same head of stock with a materially lessened area under 
pasture, more especially as much of the finest pasture land will 
require to be put under crop, and consequently will no longer 
be available for grazing purposes. There are several methods 
of eking out a short pasture supply, and in the next few pages 
a few possible methods are briefly considered. 

(1) House-feeding rather longer in spring to let the grass well 
up before putting stock on to tt. 

When this can be done the pasture will carry a heavier head 
of stock throughout the remainder of the grazing season, but if, 
on the other hand, the fodder gives out too soon, and stock have 
to be put to pasture before the grass has got a good start, it 
never stands the same amount of grazing. If stock can be 
house-fed for even an extra fortnight, particularly in the 
month of May, a smaller area of pasture can be made to main- 
tain them during the summer and autumn. 
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One of the main difficulties in carrying out this scheme is to 
have a supply of succulent food for the late spring and early 
summer months. Suitable forage crops can be grown in Eng- 
land, particularly in the south, but the more severe climate 
of Scotland makes the task here a more difficult one. 

A sufficient supply of swedes, or better still of mangels, 
would answer the purpose quite well, but in addition to these 
crops there are at least two others, namely, thousand-headed 
kale and a mixture of winter rye and vetches, which could be 
made much more use of than is the case at present. 

Thousand-headed kale, in the opinion of the writer, has sev- 
eral merits which do not appear to be fully appreciated, It 
gives a heavy yield per acre, and is relished by almost all 
classes of stock. It can be grown to produce a supply of suc- 
culent food available for use from September right on until the 
end of May. 

The crop has the additional merit that it will stand a very 
severe winter without any damage resulting, but as one would 
expect during snowstorms, especially if prolonged, birds are 
sometimes attracted by the mass of green foliage, and may 
cause some damage. They do not destroy the crop, as it 
sprouts out all round in a most remarkable manner in the 
early spring months, and justifies the name of “thousand- 
headed.” 

For use in late autumn or early winter the crop should be 
sown in the end of April or beginning of May, 5 to 6 lb. of 
seed being sown per acre. It generally gives the best return 
if the seed is drill-sown in the same way as for the turnip crop, 
and the plants spaced out later to about 2 feet apart. This is 
a safe method of growing kale, being much more certain than 
transplanting, which sometimes fails. 

For use in March, April, or May it is better to delay sowing 
until the month of June or the beginning of July, as when 
sown at that time the crop gives a very large amount of 
produee in the spring and early summer months, and does 
not so readily run to seed as when it is sown earlier in the 
season. 

The produce from the crop is very valuable for dairy cows, 
fattening cattle, ewes and lambs, and even for poultry, especi- 
ally if confined toruns. Its merits are such as to justify its 
cultivation under ordinary conditions, and now that there is 
even greater need for producing succulent food for use in late 
spring and early summer, it might play a particularly im- 
portant part in a scheme of cropping adapted to war conditions. 

A mixture of winter rye and vetches constitutes another 
very valuable crop, and where it can be successfully grown it 
produces a large amount of succulent food for use about the 
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month of May, and this when utilised in the feeding of stock 

enables them to be kept a little longer indoors, and there- 

fore lets the grass get a better start, with the result already 
referred to. 

The crop cannot be successfully grown unless in somewhat 
sheltered situations, and on reasonably good soils. The vetch 
particularly is apt to suffer from severe frosts in winter, and. 
may be entirely killed out. To get it well established before 
winter sets in it should be sown prior to the end of September. 
The Siberian vetch has been found to be very much hardier 
than the ordinary vetch; moreover, it is ready for cutting 
earlier in spring, which is a great advantage. Unfortunately, 
on account of the war, seed of this variety is practically 
unobtainable at the present time. 

In preparing the ground for this crop a dressing of farm- 
yard manure should always be applied, as this contributes 
greatly to successful cultivation. A mixture consisting of 
14 bushels of winter vetches and 2 bushels of winter rye 
makes quite a suitable seeding. 

There is never any difficulty in getting the winter rye to 
succeed, but the winter vetches are a much more precarious 
crop to raise, though under the conditions indicated they are 
likely to succeed well, and to prove specially valuable in early 
summer for cutting and feeding green to dairy cows and other 
classes of stock. 

(2) Sotling during Summer.—This is another method of keep- - 
ing a large head of stock, even with a very limited area under 
grass, forage crops being cut and fed to the stock indoors or 
spread out on the pasture. Soiling during summer is widely 
practised on the Continent, but for some reason or other it has | 
never become popular in this country. 

An acre of land under a valuable forage crop will produce 
a much larger amount of summer food than if the land is under 
pasture. One acre of good land under pasture may maintain a 
cow in full milk during the whole of the grazing season, but an 
acre under productive forage crops may be made to maintain as 
many as three cows for the same period. There is, of course, 
much extra labour involved in connection with cultivation, 
cutting, carting, and feeding, but the extra labour involved is 
well repaid by results. 

Of the various forage crops that may, be grown for this 
purpose, Lucerne, while very suitable under the more favour- 
able climatic conditions which prevail in the South, has not 
proved at all suitable under Scottish conditions, and its culti- 
vation cannot be recommended. 

A mixture of winter rye and vetches for the early part of 
the year, and of spring-sown vetches and oats, or peas and 
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oats, for summer and autumn use, are likely to prove very 
much more suitable. The crops for summer and autumn use 
are very easily grown, and successive sowings will provide a 
valuable supply of succulent food for the whole period; but 
the winter crop, as already indicated, is more precarious to 
raise. On the whole, vetches and rye or oats, and peas and 
oats, are the most suitable forage crops for soiling in Scotland, 
and by their use, even on a relatively small scale, it is possible 
to maintain the same head of stock on a greatly reduced area. 
Not only so, but if part of the crop should not be required for 
soiling purposes, it will be found that the mixtures referred to, 
if cut sufficiently early and secured in favourable weather, will 
furnish a valuable, palatable, and highly nutritious fodder, 
which to some extent will lessen dependence on concentrated 
feeding stuffs during the winter. 

In certain districts where early potato-growing is combined 
with dairying, barley has proved an exceedingly useful crop for 
soiling purposes. It is sown just after the potatoes are lifted, 
and is ready for cutting in autumn. In very favourable seasons 
the crop is allowed to mature, and a fair yield of grain is 
obtained. 

(3) Sowing Clover with Lea Oats.—This is a practice which 
could be much more widely adopted with excellent and far- 
reaching results. It is an excellent method of providing much 
valuable grazing just at the time of the year it is likely to be 
most required, and it also greatly enriches the land and thus 
benefits future crops. : 

Red clover is the most suitable clover for sowing for this 
purpose, and for success it is essential that the soil be fairly 
clean and otherwise suitable for clover growth. The seed 
should be sown at the rate of 4 lb., or thereby, per acre, after 
the oats have been harrowed or drilled in. The clover-seed 
should be very lightly covered by the use of a light harrow, 
and then firmly rolled in. 

Experiments carried out by the West of Scotland Agricultural 
College, and extending over a period of three years, showed 
that red clover sown with lea oats produced an increase the 
following year in a succeeding crop of barley, amounting to 
fully eight bushels of grain per acre, as compared with the 
yields from plots not sown with red clover in the previous 
year. In these experiments the clover was not grazed after 
the removal of the oat crop, but was allowed to grow until the 
end of the season, and was then ploughed in; but even though 
the clover is grazed, as is suggested above, the soil would still 
be very materially enriched in nitrogen, and the succeeding 
crop would benefit greatly, though not to quite such a marked 
extent as when the whole of the produce was ploughed under. 
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The sowing of clover with lea cats for the provision of 
autumn grazing, and the ploughing in of the residue, also 
constitutes a very suitable method of preparing land for wheat, 
when it is deemed advisable under war conditions to depart 
from the usual rotation and follow oats with wheat. 

Taking everything into consideration, the practice of sowing 
clover with lea oats, under favourable conditions, is to be 
strongly recommended at the present time as a means of pro- 
viding valuable grazing when the pastures fail in autumn, and 
also because of the very great benefits which succeeding crops 
derive from the enriching of the soil in nitrogen. 

(4) Seeding and Manuring.—Apart from the methods briefly 
referred to which might be adopted in order to enable the 
same or even a larger head of stock to be maintained with a 
lessened area under grass, much may be done to improve the 
stock-carrying power of pasture-land by paying special atten- 
tion to the seed-mixture in the case of rotation grass, and by 
judicious manuring in the case of both rotation grass and 
permanent pasture. 

With regard to rotation pasture, in deciding on a suitable 
mixture of seeds, special attention should always be paid to 
climate and altitude, nature of soil and subsoil, duration of 
pasture, &c., and the aim should be to include in the mixture 
the seeds of suitable plants in proportions calculated to furnish 
the maximum amount of grazing during the years the land is 
under grass. In this connection the special value of red and 
alsyke clover, and of vigorous growing top grasses, like Italian 
(in moderation), cocksfoot, timothy, tall oat, &c., according to 
conditions, has been clearly demonstrated, as well as the great 
benefits which accrue from including wild white clover in 
mixtures for all pastures on suitable land that have to be 
down for more than two years. Wild white clover is a plant 
which spreads very rapidly once it is established, and the 
inclusion of even half a pound of seed per acre in the mixture soon 
adds materially to the stock-carrying power of the pasture. 
The benefit does not end there, indeed it is only beginning, for 
when the pasture is again broken up the soil is so rich in 
nitrogen, which has accumulated as the result of the clover 
growth, that large grain crops can be raised with phosphatic 
manures alone, no artificial nitrogeneous manures being 
required. 

The cost of wild white-clover seed is considered by many to 
be prohibitive at the present time. It certainly commands a 
high price, but from long experience and close observation the 
writer considers that the benefits accruing from its use are so 
great that, under war conditions, when every acre must be 
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made to produce as much as possible, the inclusion of wild 
white-clover seed, even at the present price, in mixtures that 
are to be down for more than two years, is justified by results, 

As regards the improvement of pasture by manuring, there 
have been in recent years so many striking object-lessons in 
this connection, including the very excellent one recently 
reported on by Dr Somerville in the February number of the 
‘Journal of the Board of Agriculture, that further comment 
seems superfluous. We know what basic slag and other 
manures can do in the way of effecting improvement in pastures, 
and there is not the slightest doubt but that the stock-carrying 
capacity of many of our pastures could, through judicious 
manuring, be speedily raised by from 25 to 50 per cent, without 
in any way militating against the progress—or milk yield in 
the case of dairy cows—of the individual animals. In fact 
the reverse is the case, for not only does the grazing carry a 
heavier head of stock, but the individual animals do better. 
Manuring of rye-grass and clover or other hay land in mid- 
summer, as soon as the ground is cleared, might also with advan- 
tage be more widely adopted. The aftermath would be much 
more abundant, and growth would be somewhat prolonged, con- 
sequently the period of winter feeding would be shortened. 
Superphosphate and sulphate of ammonia are very suitable 
artificial manures for this purpose. 

In closing, it should perhaps be pointed out that no hard and 
fast rule can be laid down as to what would constitute the best 
system of cropping under war conditions, as that must always 
depend very much on the system of farming pursued. On a 
dairy farm, for example, a big proportion of the crop grown will 
be required for the winter feeding of the stock, and a crop of 
wheat, though particularly valuable as a direct source of human 
food, would in such circumstances prove less suitable in the 
long run than grain crops like oats and beans, Again, on 
farms entirely arable in character, and on which stock are to 
some extent a secondary consideration, a considerable area can 
generally be devoted to the production of wheat and potatoes, 
as these are the crops which, under suitable conditions, provide 
the greatest amount of food for direct human consumption, 

No matter what system of cropping is followed, there must 
certainly be a considerable increase in the area under the 
plough, on account of the relatively higher return for human 
food derived from land under crop as compared with land under 
grass, but every acre of land under the plough should be made 
to produce all that it is capable of yielding. 

The production of large crops is specially important, but it is 
equally important that the numbers of stock be kept up, in view 
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of the large amount of straw likely to be available for fodder, 
and because the production of farm-yard manure on a much 
bigger scale than formerly will be essential to keep up the 
fertility of the increased area under the plough. 

If we look a little ahead to the day when this grievous war 
shall have ended, the bigger area under the plough will serve 
another very useful purpose, as it will permit of a much larger 
proportion of those returning to civil life being absorbed into 
agriculture than would be possible if the area under the plough 
was no greater than in the years just prior to the war. 


iy 


THE CORN PRODUCTION ACT, 1917, 
AND COMPENSATION FOR LOSS THEREUNDER. 


By ISAAC CONNELL, S.8.C., Edinburgh. 


THE War, and especially the reduction of tonnage due to the 
action of the German U-boats, rendered it imperative that we 
should produce food at home on as large a scale as possible. 
In the emergency, much has been done in this direction in 
accordance with Regulations under the Defence of the Realm 
Acts. But in order to inspire confidence and produce the best 
results, it was felt that regular statutory provisions extending 
over a period of years were expedient. Accordingly, the Corn 
Production Act of last year was passed into law. That it is an 
important Act in many respects there can be no doubt. It 
signifies the part which agriculturists as a body are taking in 
the War, but it is calculated to have more or less permanent 
and beneficial effects on the cultivation and productivity of the 
land. No class value the blessings of peace more than the 
agricultural class, but they esteem more highly honour and 
freedom. Accordingly, by producing the maximum quantity of 
food, in sympathy with the provisions of this Act, they are 
contributing to the successful prosecution of the War. 


DATE OF COMING INTO OPERATION AND CONTINUANCE 
OF THE Act. 


The Act came into operation on 21st August 1917 (except 
Part IV., which, subject to exceptions, comes into operation on 
21st August 1918, or the date at which the War terminates, 
whichever is the earlier), and is to continue in operation for five 
years, unless Parliament should extend the period. It is divided 
into four parts, which it is proposed to review in the following 
order, viz. :—Part I., Part III., Part IV., and lastly Part II. 


PARTE 
GUARANTEED M1nImuM PRICES FOR WHEAT AND. OATS. 


By means of guaranteed minimum prices this part of the Act 
aims at giving farmers sufficient confidence to warrant them in 
1 See note at page 34, 
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putting under the plough not only good permanent pasture, but 
also much of the land of secondary quality which has been 
allowed to fall out of cultivation. The reason for this is, that 
arable land properly cultivated and cropped yields four to five 
times as much food as the same class of land left in pasture. 
It has been estimated that 100 acres of ploughed land will 
provide food for eighty-four persons, while the same extent of 
grass-land will only provide food for twenty persons. In this 
connection it is a mistake to suppose that a reduction of the 
grass area would necessarily result in a reduction in our head 
of cattle, for, before the War, countries, including Germany, 
Belgium, and Denmark, with a smaller percentage of grass- 
land, carried a much greater head of stock per 100 acres than 
this country had been wont to do. 

The Government wisely concluded that it would be unreason- 
able to expect farmers to undertake special risks and upset all 
their cropping arrangements which, after long experience, had 
been adapted to meet economic conditions, without having an 
assurance that they would not be ruined in the process—a 
result which might easily be produced if suddenly the flood- 
gates of foreign importations of grain were again thrown open 
on the short-sighted policy of the cheap loaf. Accordingly, they 
fixed minimum prices as follows :— ; 


Crop for Year Woo Tmpeial bs) (812 Tamperlal Ibs) 
1917 60s. 38s. 6d. 
ne 55s. 32s. 

1920 
1921 45s. 24s. 
1922 


How THE GUARANYEE OPERATES. 


Provision is made for striking the average prices of wheat 
and oats in each of the above five years. The Act then gives a 
bounty to the producer of wheat equal to four times, and to 
the producer of oats equal to five times, the difference between 
the average prices and the fixed minimum prices, in the event 
of the former being below the latter in amount. The price 
actually got by a producer selling his wheat or oats does not 
come into the question at all. No matter whether that price 
be above or below the “average,” he is entitled to the same 
difference between the average and the fixed minimum. This 
operates to the advantage of the person who breaks up secon- 
dary land which is not capable of yielding 5 quarters of corn to 
the acre. The average price—a very important factor—falls 
to be ascertained under the Corn Returns Act, 1882, and is 
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based on the average market price for the seven months begin- 
ning on Ist September, the weekly averages during these 
months being added together, and the total being divided by 
the number of weeks. The prices are to be per quarter of 480 
imperial lbs. in the case of wheat, and 312 imperial lbs. in the 
case of oats. 

Annually, after March 1918, and while the Act remains in 
force, the Board of Agriculture is required to publish in the 
‘Edinburgh Gazette’ the average prices of wheat and oats for 
the preceding year. \ 


_WHOo Is ENTITLED TO THE BOUNTY. 


The object of this part of the Act being to encourage and, 
if may be, reward production, the producer should obviously 
receive the bounty. Accordingly, the Act provides that the 
bounty is to be paid to the person who, on the Ist day of 
September in the year in which the wheat or oats were pro- 
duced, was the occupier of the land; but if there has been any 
change in the occupation of the land on which the crop has 
been produced, then (a) if the outgoing tenant is under any 
custom, or otherwise, entitled to harvest the crop, he shall be 
entitled to receive the payment, or (0) if the outgoing tenant 
is under any custom, or otherwise, entitled to receive com- 
pensation from his landlord or the incoming tenant in respect 
of the crop, the right of the landlord or the incoming tenant 
to receive payment of the bounty requires to be taken into 
account in the assessment of the compensation. In Scotland 
we are not in the habit of speaking of compensation for away- 
going crops. What is payable to an away-going tenant by an 
incoming tenant who takes over crops grown by the former 
is the value of the crops, as the same is generally fixed by 
arbiters. The provisos (a) and (0) were in order as applied to 
_ the Bill when it proposed to pay on quantity sold. With the 
change to an acreage basis they are superfluous. 


MAKING AND SETTLING CLAIMS. 


Claims for the bounty are to be made to and determined by 
the Board of Agriculture, conform to Regulations to be issued 
by them, and their decision is to be final. This does not imply’ 
that the actions of the Board cannot, under any circumstances, 
be brought before the Courts. So long, however, as the Board 
act in a fair and reasonable manner no Court would interfere 
with their decisions. If they should act contrary to the statute, 
or their conduct should become arbitrary, oppressive, and clearly 
unjust, it is thought that a judicial remedy would be available. 
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When a claim is made, the Board have power to adjust (as 
they may think proper) the amount payable where the wheat 
or oats are intermixed with any other crop. It is highly 
improbable that any reduction would be made merely on the 
ground that the usual practice had been followed of sowing 
grass seeds with a cereal crop. There would be here no inter- 
mixing of produce with the grain. It is even doubtful if it 
could be said that the grass thus sown is “any other crop” 
within the meaning of the statute. The Board may, however, 
reduce or even withhold the payment if in its opinion the land 
has been negligently cultivated. “Negligent cultivation ” will 
receive a liberal interpretation. 

The Board have power summarily to recover payment of any 
bounty paid in excess, as the result of false pretences, and the 
person responsible may also be subjected to prosecution in a 
criminal action. Severe penalties may be imposed for making 
a false statement for the purpose of obtaining payment of 
bounty, unless the accused prove that he did not know, and 
could not with reasonable diligence have ascertained, that his 
statement was false. 


PART; Tit. 
RESTRICTION ON RAISING OF AGRICULTURAL RENTS. 


Under this part of the Act the rent payable under any 
contract of tenancy for years, year, or even season, made or 
varied after 21st August 1917 (the date of the passing of 
this Act) in respect of an agricultural holding (as defined in 
the Agricultural Holdings (Scotland) Act, 1908) must not 
exceed the amount which could have been obtained if the 
bonus provisions of Part I. had not been in force, and any 
dispute on this question must be determined by a single 
arbiter appointed by the Board of Agriculture and acting in 
accordance with the provisions of the Second Schedule to 
the Agricultural Holdings Act. 

The intention is to make this part apply to all new 
tenancies and renewals of existing tenancies. It is not 
likely to apply to renewals by tacit relocation, because in 
such cases there is no increase in rent or variation of con- 
ditions. 

It is a nice question whether this part can have any force 
in cases where the prices of grain do not go below the fixed 
minimum prices. It will no doubt be argued with some force 
that the mere guarantee gives confidence which enables higher 
rents to be paid, 
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_ This remedy is only available where notice in writing requir- 
ing the question to be referred to arbitration has been served on 
the landlord within a year from the commencement or variation 
of the tenancy. 

In the course of the debates in Parliament, the question was 
raised whether interest on capital expenditure by the landlord 
on buildings and drains, &c., could be deemed “rent” within 
the meaning of the section. The view definitely expressed on 
behalf of the Government was in the negative. 

It will be observed that this part of the Act does not deny 
the landlord’s right to obtain an increase of rent to meet interest 
on bonds affecting his property and increased expense of re- 
pairs, nor to raise the rent of land which has been underlet. 
He is entitled to participate in any general betterment of con- 
ditions, apart from such as is clearly due to the operation of 
Part I. of the Act. 


\ 


PART LV. 
Power TO ENFORCE PROPER CULTIVATION.! 


This part of the Act is mainly based on Regulations 2L aid 
2M under the Defence of the Realm Acts. 

It follows very closely the terms of these Regulations, the 
intention being to continue in the Board of Agriculture, for a 
period of years after the War, powers similar to those now 
exercisable by them under the Regulations. The main object 
is, of course, to secure a large yield of food from the land. 
Accordingly the Board of Agriculture is given power to secure 
that land shall be cultivated according to the rules of good 
husbandry, and in such a manner as to produce as much food 
as possible. With this view the Board by itself, or by some 
body authorised by it, may serve a notice on the occupier of 
any land requiring him to’ cultivate the land in accordance 
with directions set out in the notice, or they may, with the 
same object, suspend any restrictive condition in a lease which 
would prevent the directions from being carried out. It is of 
great importance to remember that “cultivation” embraces the 
use of land for grazing stock, and that the Board’s powers extend 
to requiring land to be put to such use. Where the occupier 
fails to act in accordance with the directions, the Board may, 
by compulsory order, terminate the tenancy or authorise the 
landlord to do so, and, in cases where the land is in the occu- 
pancy of the landlord, the Board may take possession of it 
and cultivate it themselves, or authorise some person to do so. 

1 See note ab page 34. 
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While the Board’s powers uuder the Act aresubstantially identical 
with, though not so extensive as, their powers under the Defence 
of the Realm Regulations, there are some important differences, 
viz.: (1) The Act provides that any person who feels aggrieved 
by any notice of the Board regarding cultivation may invoke 
arbitration to decide the question whether the land has been 
cultivated according to the rules of good husbandry, or whether it 
is undesirable in the interest of food production that the change 
in the mode of cultivation, or in the use of the land as required 
by the Board, should be made. In the event of the parties not 
agreeing as to the appointment of an arbiter, the appointment 
is to be made by the Sheriff-Principal of the sheriffdom in 
which the land is situated ; (2) under the Act the Board cannot 
enter into possession of land which is let to a tenant; and (3) 
the Board may let any land on which they have entered for 
a period not exceeding five years (commencing at any time 
before the expiry of the Act) on such terms as they may think 
fit, and at the best rent that can reasonably be obtained. The 
proprietor is to have an opportunity of stating any objections 
to any provision in any contract of tenancy proposed by the 
Board (apparently not to the tenant proposed), and should the 
proprietor at any time after the contract of tenancy has been 
created require the Board to withdraw from possession of the 
land, they are bound to do so as soon as reasonably may be. 
Nothing is said about the duty of the Board to account for the 
rent, but in the House of Lords, Lord Milner, on behalf of the 
Government, stated that it was indisputable that the proprietor 
would be entitled to receive the rent after the various charges 
for rates, taxes, insurance, stipends, &c., have been paid. 

When the Board withdraw from possession of land, they may 
recover from the person then entitled to resume possession 
such amount as represents the value to him of all acts of 
cultivation or adaptation for cultivation executed by the 
Board. 

Any person interested in the land, in respect of which any 
notice is served or order made by the Board, who suffers loss 
by reason of the exercise of the powers conferred by Section 9, 
may, before the expiration of such period, not exceeding a year 
after the exercise of the said powers as may be prescribed by 
the Board, recover such amount by way of periodical payments 
or otherwise as may represent the loss. 

In both cases the amount recoverable or payable by the 
Board must be determined, in default of agreement, by arbitra- 
tion before a single arbiter appointed by the Sheriff-Principal 
of the sheriffdom in which the land is situated, and acting in 
accordance with the provisions of the Second Schedule to the 
Agricultural Holdings (Scotland) Act, 1908. 
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} 
COMPENSATION FOR Loss UNDER Part IV, 


In view of the importance of this branch of the subject, the 
leading provisions bearing on compensation for loss are here 
summarised in some detail. 

Under Section 9 (9) any person who is interested in any 
land in respect of which any notice is served or order made 
under that section, or of which possession is taken under the 
section by the Board of Agriculture, or any body acting on 
behalf of the Board, and who suffers loss from the exercise of 
the powers conferred by the section, is entitled to receive com- 
pensation from the Board, if he makes a claim for the purpose 
before the expiration of such period, not being less than one 
year after the exercise of the powers as may be prescribed by 
the Board, to such amount or amounts by way of periodical 
payments, or otherwise as may represent the loss. 

“Any person” may here be the proprietor—even a life- 
renter, the tenant, occupier, or sub-tenant. It is conceivable 
that even a bondholder might have a ground of claim. 

Such person must be interested in land in respect of which— 

A notice is served; or , 

An order is made under Section 9; or 

He must be interested in land taken possession of by the 
Board, or by some body of persons acting on their behalf. 

The powers of the Board out of the exercise of which loss 
may arise are :— 

(a) The Board may serve a notice on the occupier of land, 
requiring him to cultivate the land in accordance with the 
Board’s directions for securing that the cultivation shall be 
according to the rules of good husbandry, or for securing a 
change in the method of cultivation for the purpose of in- 
creasing the production of food. This would apparently entitle 
the Board to require the tenant to put a certain class of stock, 
say dairy cows, on grazing land, because “cultivation ” includes 
the use of land for grazing. 

(6) The Board may also suspend a condition in a lease which 
would interfere with compliance with their directions. 

(c) Further, the Board, in the event of an occupier failing to 
cultivate land in accordance with their directions, may issue 
an Order authorising the landlord to determine the tenancy, 
or they may themselves by order determine the tenancy. 

(d) Where the land is in the occupancy of the owner, they 
may enter to possession and take such steps as they may deem 
expedient for the cultivation or adaptation for cultivation of 
such land. They may also let the land for a period not exceeding 


five years. 
1 See note at page 34. 
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The person claiming must show that he suffered loss from 
the exercise ofthe Board’s powers which are referred to under 
(2), (b), (c), and (d). 

Under the first part of (a) it is not probable, in the general 
case, that there will be ground for any considerable claim, 
because it ought to be of advantage to have the land properly 
cultivated and made to yield the utmost possible quantity of 
food. That is, of course, on the assumption that all due pre- 
cautions are taken to keep the land clean and in good heart ; 
and it will be in the Board’s power to see that that is done. 

It is thought that a number of claims will arise under the 
second part of (a). There may be loss from the dislocation of 
rotations and impoverishment of the soil by over-cropping, but 
most loss will probably arise in connection with the breaking- 
up of permanent pasture. In the case of permanent pasture, 
much will of course depend on its quality. If it be of inferior 
quality, dirty, weedy, and foggy, it would be a sound policy to 
break it up in any event, and, after a rotation, lay it back to 
pasture. In such a case there would be improvement, and 
certainly no loss. Even should the pasture be of excellent 
quality there need be no great loss, especially while prices 
remain high, because a considerable addition to rent can gener- 
ally be got for land in pasture, with right to take a rotation of 
cropping, even though the tenant be taken bound to properly 
manure the green crop and provide and sow permanent grass 
seeds with the last white crop of the rotation. 

There may be questions whether, under the Act, the Board 
could enter to possession of a golf course which is occupied 
by a club for golfing purposes, but also by a farmer for 
grazing purposes. Apparently they could not do so, although 
they could require the course to be cultivated, and in the 
event of their directions not being carried out they could 
terminate the tenancy. If thereafter there was no tenant, and 
the owner failed to cultivate after being ordered to do so, the 
Board’s power to take possession might come into operation. 
There may be difficulty in deciding on whom notice to cultivate 
should be served where the land is let to and played over by 
the golf club, the grazing being let by them to a sub-tenant. 
There may also be a question whether the Board can enter to 
a derelict farm, 7.e. a farm which has no tenant and which is 
not being occupied by the owner. Not unlikely the powers 
of the Board will be supplemented in these matters by Regu- 
lations under the Defence of the Realm Acts, but fresh legisla- 
tion may be necessary. Claims for loss in connection with 
golf courses may be very large. In some cases the courses, 
and especially the greens, have been laid down at enormous 
cost, and expensive club-houses have been erected. By sus- 
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pending play, the financial affairs of a prosperous club may be 
seriously prejudiced; members may resign in large numbers, 
and even liquidation may result. In some cases the clubs 
have a large amount borrowed from members and others, on 
debenture. If, through the exercise of the Board’s powers, 
the club should be unable to meet its obligations, would a 
debenture-holder participating in loss be entitled to claim? 

Under (6) numerous claims are not likely to arise. As 
tenants have freedom of cropping under the Agricultural 
Holdings (Scotland) Act, 1908, except as regards permanent 
pasture (if it be forbidden to be broken up) and the last year 
of a tenancy (or, in certain|cases, part of that year), the claims 
will in all probability arise mostly from breaking up perma- 
nent pasture, on which we have already remarked. It may be 
added, however, that a farm which has on it a considerable area 
of good permanent pasture is apt to fetch a higher rent than 
one not so equipped. 

Under (c) a tenant whose tenancy is determined by the 
Board may, of course, claim for loss, The mere fact that the 
Board is given power to terminate a tenancy will not bar such 
a claim. It is doubtful if the authorities have this in view, 
but it seems to be clear enough. While the Act authorises the 
Board to terminate the tenancy, it also reserves the dispos- 
sessed tenant’s right to claim for loss through the Board’s 
action. If, therefore, this power is much exercised, we are 
likely to hear of considerable claims under this head. Such 
claims could not be made against the landlord. The Board 
alone is liable. It would be no absolute answer to such a 
claim that the tenant had failed to cultivate in accordance 
with an order of the Board, because the Act imposes no 
penalty on such failure, except the right to terminate the 
' tenancy, subject to paying for the loss sustained. It will be 
noted that the Board may authorise the landlord to terminate 
a tenancy. If the landlord acts on such authority, it is 
thought that he clearly could make no claim against the 
Board, but that the tenant could. ; 

Suppose the case of a man who has two-thirds of his farm in 
- grass. The Board order him to break up a large extent of the 
grass; he declines; they then terminate the tenancy. They 
would not be allowed to evade the claim by pleading that if 
he had complied with their order he would have lost little or 
nothing at all; there will be no alternative but to pay all loss 
directly resulting from the termination of the tenancy. While 
in some cases the loss might be large in amount, it need not be 
supposed that a tenant would be entitled to claim for loss of 
profit over a long period of years. It was decided in M‘Intyre 
v. Board of Agriculture for Scotland (53 S.L.R. 316, 21st 
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August 1915), that it is the duty of an arbiter to consider 
the circumstances of the district, and that in a pretty wide 
sense, and to estimate the prospects in matter of time of the 
claimants finding another farm fairly similar in class and 
quality to that from which they were ousted, and to award 
compensation on that basis, subject always to the contingency 
of the lease being foreshortened (Fleming v. District Com- 
mittee of Middle Ward of the County of Lanark, 23 R. 98; 33 
S.L.R. 83, applied and distinguished). M‘Intyre’s case related 
to a farm which had been taken to form small holdings under 
the Small Landholders (Scotland) Act, 1911, where there was 
no fault on the part of the tenant. 

Under (d) there may obviously be claims of considerable 
amount. 


SETTLEMENT OF CLAIMS UNDER Part LV. BY ARBITRATION. 


In the event of an agreement not being reached between 
the claimant and the Board regarding the amount payable in 
respect of loss, the question will have to be decided by an 
arbiter agreed upon by the claimant and the Board, or, fail- 
ing such agreement, appointed in terms of the Second Schedule 
to the Agricultural Holdings (Scotland) Act, 1908, by the 
Sheriff- Principal of the sheriffdom in which the land is 
situate. 

Following the practice in ordinary agricultural arbitration 
under that Act, it may be concluded that claims may be put 
forward in a simple manner. It would suffice, for example, 
for a claimant to write to the Board making a claim for a 
specific sum in respect of his loss by reason of the exercise 
by the Board, or any body duly authorised on their behalf, 
of the powers conferred on them by Section 9 of the statute, 
and, in particular (here reference should be made to the notice 
or order by date, &c., and to what followed thereon out of 
which the alleged loss has arisen). There could, of course, be 
no objection to a more specific claim being lodged, showing in 
detail the nature and extent of the loss. In any event, it is 
desirable that the remit to the arbiter should be in sufficiently 
wide and general terms to enable oe competently to settle the 
whole question at issue. 


PERIOD WITHIN WHICH CLAIMS UNDER Part IV. 
MAY BE MADE. 


The Board of Agriculture are to prescribe the period within 
which claims may be made. In a matter of this sort it is 
clearly the duty of the Board, as a Government Department, 
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to so frame their Regulations that any person suffering loss 
shall have a reasonable opportunity of claiming therefor. 

Section 9 (9) appears to suggest that reasonable time must 
be given for claiming after the loss has been suffered, but, on 
the other hand, the reference to periodical payments may be 
held to indicate that an estimate may be made of future and 
annual loss. Obviously it would never do for a Government 
Department to take up the position that nothing was payable 
in respect that actual loss had not at the date of claim been 
suffered, while they could not deny that there was potential 
loss inflicted which would sooner or later come home. Either 
the future loss must be estirhated in advance, or the arbitration 
should be kept open till all loss has been ascertained. ~ 


DESTROYING VERMIN. 


Under Section 10 the Board, where they are satisfied that 
crops, trees, or pasturage are being damaged by reason of the 
failure of the occupier to destroy sufficiently the rabbits or 
_ vermin on the land in his occupation, after giving the occupier 
and owner an opportunity of destroying the rabbits or vermin, 
may authorise in writing any person to enter on the land and 
kill and take the rabbits or vermin thereon, and they may 
recover from the occupier the net cost incurred in connection 
with the action so taken. Under Regulation 2R (under the 
Defence of the Realm Acts) the Board has this power at 
present, and also power to see to the destruction of hares. So 
far as hares are concerned the power will lapse on 21st August 
1918, when this part of,the Act comes into operation, unless it be 
continued by Regulation under the Defence of the Realm Acts, 

There is no definition of vermin in the Act. Rabbits being 
vermin in relation to-agriculture, the agricultural tenant is 
entitled at common law to destroy them so far as necessary for 
the protection of his crops (Fraser and Lawson, 1882, 10 R. 396 ; 
Crawshay and Duncan, 1915, 28.L.T.13). The word “ vermin ” 
must be given a meaning in sympathy with the leading object 
of this part of the Act, viz., the production of food in the 
national interest, and would apparently extend to rats, mice, 
and generally all wild animals, other than game, which do more 
harm than good to agricultural cultivation and production. 
- Thus we include foxes (Colquhoun and Buchanan, 1785, M. 
4997), wood-pigeons, and rooks, sparrows, finches, &c. 

At common law, a tenant who has a right of pasturage in 
plantations may, in order to protect the pasture from injury, 
kill rabbits thereon ; but he must not use the means by which 
game is caught (Cunningham and Webster, 1867, 3 S.L.R. 327). 

It is thought that the Board may authorise more than one 


i) 
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person to enter on land, &c., under this section. The language 
‘here is different to that in the Ground Game Act, where we 
find reference to “one other person.” 

Whoever may be authorised by the Board would require in 
the killing of rabbits to have regard to the provision of Section 6 
of the Ground Game Act, 1880, which reads: “ No person having 
a right of killing ground game under this Act or otherwise 
shall use any firearms for the purpose of killing ground game 
between the expiration of the first hour after sunset and the 
commencement of the last hour before sunrise, and no such 
person shall for the purpose of killing ground game employ 
spring-traps except in rabbit-holes (ze. under the roof of the 
hole and not in the scrapes in front: Brown and Thomson, 20th 
July 1882, 9 R. 1183) nor employ poison.” 

As regards killing of vermin generally, the person author- 
ised would be bound by the law affecting the use of poisons, 
and in the case of birds he would require to regulate his actions 
so as not to infringe the provisions of the Wild Birds Protection 
Acts, 1880 and 1881, which forbid the killing of any wild bird 
between 1st March and Ist August, though the occupier of 
land is not struck at for destroying wild birds not included in 
a schedule which contains 86 names of privileged birds. The 
penalty is a fine of £1 per bird. The Secretary for Scotland 
has power to vary the close time; on an application by a 
County Council he may prohibit the taking or killing of par- 
ticular wild birds, or all wild birds in particular places during 
the open season, the taking of wild birds’ eggs, &c. 


DELEGATION OF THE POWERS OF THE BOARD. 


Under the Act certain powers of the Board may be dele- 
gated to bodies, resembling the existing District Agricultural 
Executive Committees, which the Board have power to con- 
stitute. These bodies promise to play a most important part 
in Agricultural Administrative work, and their duties may 
probably be extended to matters outside this Act. Through 
them the Board of Agriculture will be in constant touch with 
the Agricultural community in the different counties. 


PART II. 
AGRICULTURAL WORKMEN (MINIMUM WAGE). 


This part of the Act introduces an innovation of great im- 
portance—a fixed minimum wage for agricultural workers. 
The principle was first introduced with reference to sweated 
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industries—ready-made tailoring, making of cardboard boxes, 
lace, and chains—by the Trade Boards Act, 1909 (9 Edw. VIL., 
c. 12). It was extended to coal-mining by the Coal Mines 
(Minimum Wage) Act, 1912 (2 Geo. V.,c. 2); and now we have 
it applied to workmen in agriculture. 

In the drafting of this part of the present Act the Trade 
Boards Act of 1909 has been pretty closely followed, and the 
First Schedule, which does not apply to Scotland, is practically 
sections 11, 12, 13, and 17 of that Act. 

It cannot be said that farmers are at all enthusiastic about 
the change, which, however, will almost certainly be perma- 
nent. It may also safely be assumed that the wages, which 
are now about 100 per cent higher than before the War, will 
never go back to their former rates, nor is it desirable they 
should, especially in England, where the rates of pay were 
excessively low. It would, of course, be a pity if conditions 
should arise in which the strikes we have been familiar with 
in other industries should occur in connection with agriculture. 
Rather than that such should occur it would be desirable to 
have some scheme of compulsory arbitration. In passing, it 
may be remarked that while farm-servants are getting such 
good wages as are now the rule, they will not be very keen to 
apply for small holdings. 


Wuat CLASSES ARE AFFECTED. 


The fixed minimum wages are not to be confined to agricul- 
tural workers in a narrow sense: persons engaged on grazing, 
meadow, pasture-lands, orchard, osierland, woodland, market 
gardens, and nursery grounds are also included. The classes 
affected will embrace— 

1. Workers (male and female) on farms of all kinds. ~ 

2. Foresters. 

3. Market-garden and nursery workers. 

_ These workers may again be grouped thus— 

(1) Able-bodied men, 7.e, all men who are not incapable, by 
reason of age or mental or other infirmity or physical 
injury, of performing the work of a normally efficient 
workman. 

(2) Non-able-bodied men, women, boys, and girls. 

All these are “ workmen ” within the meaning of the Act. 

It is thought that in order to come within the Act the em- 
ployment must be practical work in Agriculture, Horticulture, 
or Aboriculture. Thus estate agents or their clerks would be 
excluded. There may be a question whether men engaged on 
travelling threshing-mills, and on motor-tractors and ploughs, 
who move from farm to farm, come under the Act. 
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The law officers of the Crown stated the opinion on behalf 
of the Government that workers engaged in private gardens, 
even though these gardens include woodland, pasture, or 
orchard land, do not come within the provisions of this part of 
the Act (Hansard, House of Lords, vol. xxvi., No. 74, col. 647). 


Fixing Minimum WaaGss. 


The District Wages Committee have the duty to fix minimum 
rates of wages of workmen in agriculture in the wide sense 
above stated. This they are required to do for time-work, but 
they may also, if they think proper, do it for piece-work as 
well. They are given no directions as to standard, except with 
regard to “able-bodied men.” In fixing minimum wages, they 
must, as far as practicable, secure for able-bodied men (1) wages 
which, in their opinion, are adequate to promote efficiency and 
to enable a man in an ordinary case to maintain himself and 
his family in accordance with such standard of comfort as may 
be reasonable in relation to the nature of his occupation; and 
(2) wages which, in their opinion, are equivalent to wages for 
an ordinary day’s work at the rate of at least 25s. a week. 

“*Able- bodied men” may apparently include young men 
who are not incapable, by reason of age or mental or other 
infirmity or physical injury, of performing the work of a 
normally efficient workman. In such cases, and generally in 
the case of able-bodied unmarried men, it is evidently the 
intention to apply the same standard as that which is appli- 
cable to married able-bodied men. It will be observed that 
neither diligence nor efficiency is mentioned as being essential ; 
but if a man were known to be an idle and inefficient fellow 
he would not be likely to get employment, especially if the 
minimum wage were fixed at a high figure. 

The Act makes provision for granting permits exempting 


from the minimum wage provisions those workmen who are | 


affected by any mental or other infirmity or physical injury 
which renders them incapable of earning the minimum rate. 


’ APPLICATION OF MINIMUM RaATEs. 


These rates may be fixed so as to apply— 


(a) Universally to workmen employed in agriculture (in the 
wide sense). 

(6) To any special class of workmen. 

(c) To any special area. 

(d) To any special class in a special area. 


It will probably be best to fix rates for all male employees 


re ees _ 
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between certain ages, and separate rates for women and girls, 
and to grant permits to such as, from infirmity, are unable to 
earn these rates. 


EXCEPTIONS AND VARIATIONS. 


In fixing minimum rates (whether for time-work or piece- 
work) the Committee may make exceptions for employment 
of a special character, and the rates may vary according as 
the employment is for a day, week, month, or other period, 
or according to the number of working hours or the con- 
ditions of the employment, or so as to provide a different rate 
in the case of overtime. 

It may be for consideration whether some or all of the 
following should not be excepted :— 


1. Employment of an agricultural student. 

2. Intermittent employment of a man who simply works 
for his health, and is free to come and go at his 
pleasure. 

3. Men engaged on threshing-mills and steam- or motor- 
tractors. 

4. Members of the employer’s family boarding with him. 

5. Soldiers rendering temporary service. 


REMEDIES AGAINST PayING LESS THAN THE MINIMUM 
WAGES. 


There is no contracting out of the provisions of the Act 
regarding minimum wages; but should a servant work for 
less than the minimum, there does not appear to be any 
penalty for his doing so. 

The servant can, however, take action against his employer 
to recover the difference between his actual wages and the 
minimum wages as follows :— 

Able-bodied men—the difference between the actual wages 
and wages equivalent to 25s. a week from the date of 
passing of the Act to the date of the fixing of a minimum 
wage (provided the proceedings are taken within the period 
not exceeding three months after the minimum wage is fixed), 
and thereafter the difference between the actual wages and the 
minimum wages. 

Non-able-bodied men, women, boys, and girls can only re- 
cover the difference between their actual wages and the 
minimum wages for the period from the date of fixing of 
the latter. 

In all cases, wages or fixed minimum wages include 
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“benefits” or “advantages”—such as free house, a supply 
of potatoes, &c. ; 

The Central Wages Committee are empowered (Board of 
Agriculture’s Regulation, dated 14th May 1918) to take 
proceedings on behalf of a workman. 

A criminal prosecution may be taken against an employer 
who pays less than the minimum wage after such wage has 
been fixed in terms of the Act. This does not apply to the 
period prior to the date at which the minimum wage is 
fixed. 

In Scotland, it is thought that such prosecution can only 
be at the instance of the public prosecutor. 

It would be a mistake to suppose that the provisions of 
this Act for fixing a minimum wage prevent the employer 
from having a remedy against an employee who does not in 
a fair and reasonable way do a day’s work. An able-bodied 
man must do an able-bodied man’s work, or do without an 
able-bodied man’s pay. There are, of course, degrees of ex- 
perience and efficiency, and standard wages may vary accord- 
ing to these degrees, The minimum rate should be sufficiently 
low to meet the case of those men who have the minimum of 
experience and efficiency. 

It is a question whether in proceedings for failure to pay 
minimum rates of wages the employer would be allowed to 
plead that the servant had not attended to his work, or had 
habitually done his work so badly that the employer had lost 
thereby. The answer, it is thought, would be in the affirma- 
tive, at all events where the fault was not due to want of 
experience. The better remedy available to the employer 
would be to get rid of the man under the law of contract. 
Habitual intemperance, rendering the man unfit to do a nor- 
mally efficient man’s work, might be classed as an infirmity which 
would entitle the man to obtain a permit which would exclude 
him from claiming the minimum rate applicable to able-bodied 
workmen. Further, it would, of course, justify the man’s dis- 
missal, as also would repeated acts of disobedience—failure to 
obey orders which the employer was entitled to give. 


PIECE-WORK. 


While there is no absolute duty to fix minimum rates of 
wages for piece-work, where such rates have not been fixed, 
the workman employed on such work, or any person authorised 
by him, may complain to the District Committee; and if the 
piece-work rate of wages paid to him is found to yield him less 
than he would have received on the minimum time-rate scale, 
the Committee may require the employer to pay an additional 
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sum by way of wages, so as to bring up the earnings from 
 piece-work to those from time-work. This applies to work- 
men generally, whether men, women, boys, or girls, but only 
as regards. work performed within fourteen days before or at 
any time after complaint. The sum awarded may be recovered 
as a civil debt. : 


PROCEDURE FOR Frxinc Minimum RATES. 


The Committee are required, before fixing the rates, to give 

notice of the rates they propose to fix, and consider any objec- 
tion which may be lodged with them within one month. 
_ The Committee must give notice of any rates they fix to 
the persons affected—that is to say, employers and employees. 
How this must be done is set forth in the Regulations prescribed 
by the Board of Agriculture. 

The Committees may cancel or vary any minimum rate fixed 
by them, and are bound to reconsider the rate if the Board of 
Agriculture ask them to do so. In the case of cancellation or 
variation, the same notices require to be given as in the case of 
fixing the rate originally. This provision about cancellation or 
variation does not appear to be intended to be exercised within 
a short period after the rate had been fixed. It is there to be 
taken advantage of when conditions have materially changed. 
Besides, the Board of Agriculture are not likely to interpose 
after a short interval, because any rate fixed by a District 
Committee must be considered by the Central Committee, and 
only if the latter do not disallow it is it to have effect. 


BENEFITS AND ADVANTAGES. 


It has already been noted that the minimum wages are to 
be inclusive of “ benefits and advantages ” (such as free cottage, 
potatoes, &c.) referred to in section 12 (1) (6). — 

In virtue of the power conferred on them by Article 5 of the 
Second Schedule, the Board of Agriculture, by Regulation dated 
the 14th day of May 1918, empower the Central Wages Com- 
mittee to define the general principles on which benefits or 
advantages, which may be reckoned as payment of wages in 
lieu of payment in cash, are to be valued for the purpose of 
being so reckoned, and intimate such definition to all District 
Wages Committees. 

The Board also, by the same Regulations, empower the 
District Wages Committees to— 

(a) Define the benefits or advantages (not ‘being benefits or 
advantages prohibited by law) which may be reckoned as pay- 
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ment of wages in lieu of payment in cash, and, subject to the 
provisions of the Regulations, to define the value at which they 
are to be so reckoned. 

(6) To limit or prohibit the reckoning of benefits or advan- 
tages as payment of wages in lieu of cash, and 

) On the application of any employer or workman, to de- 
termine any question which may arise as to the value of any 
such benefits or advantages, or generally as to any contract of 
employment so far as the application of the provisions of the 
Act thereto is concerned. 


Note.—Since this Article was set in type the Corn Production 
(Amendment) Act, 1918, has become law. Shortly stated, it. suspends, 
till the termination of the War, the Board of Agriculture's powers under 
Part LV. of the principal Act, and, in leu thereof, retains in force the 
Board’s more extensive powers under the Defence of the Realm Regula- 
tions. But it apples to the latter the provisions of the principal Act 
which confer (a) right to appeal against Orders of the Board (see (1) page 
22 supra), except where the Orders are solely for the purpose of securing 
that the land shall be cultivated according to the rules of good husbandry, 
or wt ts intended to convert the land into gardens or allotments ; and (b) 
reght to receive compensation for loss resulting from such Orders or other 
acts of the Board under Part IV. ‘of the principal Act (see page 23 
supra); the amount, failing agreement, to be fixed by an arbiter 
appointed by the Sheriff. 
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BRITISH FRIESIAN CATTLE. 


By GEORGE HOBSON, Secretary of the British Friesian Cattle Society. 


JUST when cattle from the Lowlands of Europe first came to 
Britain is uncertain. Perhaps they came with the Romans, 
but this.is not very probable, as, according to M‘Kenny 
Hughes, the Romans were most likely to have introduced to 
Britain the large white race which, in ancient as in modern 
times, stretched eastwards and southwards into Asia and 
Egypt. Whether or no the Romans brought to this island 
cattle from the country now generally known as Holland, it 
seems that even in those days the Friesian people were cattle- 
breeders of repute, as it is shown by Tacitus that, in A.D. 28, 
Drusus, the father of Germanicus, imposed a tax of hides upon 
the Friesians, “which his Lieutenant, Olennius, required should 
come up to the standard of certain terga wrorum (skins of the 
urus) which he picked out for the purpose.” This, says Storer, 
clearly shows that the Friesland cattle were then of great size, 
and approximating in that respect to the Urus, the great wild 
beast that once roamed the forests of Western Europe. Four 
hundred years after Tacitus, the Anglo-Saxons, descendants of 
the Friesian tribes, invaded Britain. Boyd Dawkins has shown 
that they brought their cattle with them, “and these, supple- 
mented by those of the Danes who followed, have ever since 
remained the cattle of our eastern and northern counties, where 
the Continental tribes landed in the greatest numbers. These 
animals were probably of the Urus type.” Storer relates that 
Bos longifrons, the small Celtic ox, was driven with his master, 
the Celt, to remote and inaccessible parts which the English 
could not reach, and naturalists trace in Highland and Welsh 
cattle, and perhaps in Devon and Sussex, its descendants. It 
is significant that these breeds are not generally such heavy 
milkers as those native to the territories overrun by the 
Anglo-Saxons. From the usurping cattle, developed by the 
English, our large and more valuable breeds are, states Sinclair, 
descended. 


EARLY IMPORTATIONS. 


“There was no general migration of cattle to Britain from 
Anglo-Saxon times till the Dutch importations of the seven- 
teenth and eighteenth centuries,” declares Wilson, in ‘The 
Evolution of British Cattle. Mention of Dutch cattle in this 
country was made by J. Worlidge, in ‘Systema Agriculture,’ 
published in 1681, the reference to cows and oxen containing 
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the following paragraph: “The best sort is the large Dutch 
cow that brings two calves at one birth, and gives ordinarily 
two gallons of milk at one meal.” | In connection with this 
reference, it is interesting to note that to- day British Friesian 
cows are apt to produce. twin calves, perhaps more so than is 
the case with other breeds. This evidence that the Dutch 
animal was greatly favoured as a milker more than two hun- 
dred years ago is substantiated by Mortimer, who asserted, in ° 
‘The Whole Art of Husbandry,’ which bears the date 1716, 
that “the best sort of cows for the pail ... . are the long-legged, 
short-horned cows of the Dutch breed, whieh are to be had i in 
some places of Lincolnshire, but mostly in Kent; many of these 
cows will give two gallons of milk at a meal.” In his ‘ Obser+ 
vations on Live Stock,’ published in 1786, George Culley, a 
student of Bakewell, wrote of the “short-horned or Dutch 
kind” that “their colours are much varied: but the generality 
are red-and-white mixed, or what the breeders called flecked.” 
Culley further related that Mr Michael Dobinson, who had a 
fine herd at Witton Castle in the county of Durham, had 
visited Holland to buy bulls, which effected great improve- 
ments, “Mr Dobinson and his neighbours being noted for 
having the best breed of short-horned cattle, pon selling their 
bulls and heifers for great prices.” ‘ 


EFFECT. ON Sita CATTLE. 


It is know that Dutch cattle were helpful in advblbiping 
several of our modern breeds. Confusion exists in this matter, 
as it may be supposed ‘that the Dutch importations of the 
seventeenth and eighteenth centuries were animals of one kind 
only, but the evidence as to this is not clear. “Wilson, in his 
book already mentioned, states that the cattle’ of Hereford 
acquired “their size and their white faces and underlines from 
Holland, while the Midland and Lancashire cattle—the Long- 
horns—acquired their size and white back stripe from Holland.” 
Dealing first with the statement concerning Herefords; we read 
in Cooke’s continuation to. Duncumb’s ‘ Collections towards the 
History and Antiquities of the County of Hereford, ‘that in the 
seventeenth century Lord Scudamore imported cattle from 
Europe (probably from Flanders), and-.from which the cele- 
brated herds of the county of Hereford are said to be descended. 
Unfortunately there appears to be no description of the cattle 
so imported; but if they were akin to the Groningen breed of 
Holland, which closely resembles the Hereford in markings 
and conformation (the difference being that the Hereford~is 
red-and-white, while. the Groningen to-day is black-and-white 
—a change not unlikely in the course of: time), then it is 
probable that the noted English white-faced breed is partly 
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of Dutch extraction. It may be noted that the native cattle 
of the district around Hereford would at that time almost 
certainly have been red, and that the colour then general in 
Holland was red-and-white.’ Visitors to Holland have fre- 
quently: described Groningens as “black-and-white Herefords.” 
With regard to the Longhorn, it may well be that Wilson’s 
statement is explained by the use of Dutch animals of the same 
foundation as. the old Zeeland breed, which is almost. extinct, 
but descendants of which the writer has seen in Holland, and 
which are curious for their picturesque finch-backed markings, 
associated in Britain only with Longhorns. The white head of 
the Groningen and the Hereford, and the finch-backed mark- 
ings of the Zeeland and the Longhorn, are extremely prepotent, 
indicating that these distinctive features have a long history, 
Incidentally thé long horns that gave the once predominant 
British breed its name, may trace back to cattle brought to this 
country by the Romans; while a certain resemblance in the 
horns of the Longhorns to those of some of the existing British 
white park cattle may strengthen the contention that these 
latter animals are: not, as is popularly supposed, descended 
from ‘the cattle of the Ancient Britons, but rather from those 
brought: here by the Romans. 

. Reference has previously been made to the importations of 
Dutch cattle to the north-east of England, and it is thought 
that the animals so introduced, mated with the native cattle 
of the district, produced the Holderness variety, which sub- 
sequently became merged in the present-day Shorthorn. This 
theory is supported by Professor. Low and by the. Rev. Henry 
Berry, a Shorthorn breeder and chronicler, who stated 
that “the improved Shorthorn breed of cattle was imported 
from Holland to the banks of the Tees, or at least it is the 
result of a cross between the breed so imported and the native 
breed: of; the district.” There is little doubt that Dutch cattle 
were concerned with the'evolution of the modern red, white, 
and roans; but the extent’ to’ which they assisted to develop 
the established character of our magnificent national breed is 
problematical, and, except from the point of view of the anti- 
quarian, possibly not of outstanding importance.. With his 
well-known restraint and moderation, Sinclair aptly summarises 
the’ position in the following words: “It is quite clear that 
these imported Dutch. cattle did’ not create the Shorthorn 
breed, and that the alternative title of Teeswater or Dutch 
given by Culley is a complete misnomer. The Dutch bulls 
of superior stamp brought over by Michael Dobinson would 
seem to have helped to improve the: breed, and these animals 
having been bred: from milking strains, the dairy properties 
especially appear to have benefited; but these infusions made 
no more-real difference in: the general character of the breed 
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than the various other ingredients which were used in the com- 
position of this remarkable race of cattle.” It seems, however, 
that Sinclair’s reference is to the time when enthusiasts were 
first shaping the fortunes of the Shorthorn breed as now known, 
rather than to the earlier period when the native cattle of the 
north-east of England commenced to assume uniform characters 
that went to the moulding of the breeds, such as the Holder- 
ness, from which the Shorthorn has been evolved. It has been 
thought that Bates’ Kirklevington Shorthorns inherited their 
milking qualities from cattle containing an infusion of Dutch 
blood; but this would appear to be a matter of speculation, 
although some ground for the assumption might appear to exist 
in the fact that the Wild Eyes tribe, which Mr Bates main- 
tained gave him the only good blood absent from the Colling 
herds, was descended from “ Dobinson’s stock, purchased in 
Holland.” 

As a matter of historical interest, it may be noted that the 
cattle of the North of Scotland were at one time crossed with 
bulls of larger breeds—the Holderness of England, and some 
from Holland—but this was before Watson of Keillor com- 
menced his great work of improving the Aberdeen - Angus 
breed; and it is unlikely that Dutch cattle had much, if any, 
influence upon the established character of the modern Doddie, 
despite the probability that the northern polled cattle of a 
century ago were heavier milkers than is the average Aberdeen- 
Angus cow of to-day. Without doubt Dutch cattle assisted in 
the making of the modern Ayrshire breed, and in some cases the 
similarity in the colours of the Friesian and the Ayrshire is very 
striking. 


THE FRIESIAN AT HOME. 


With regard to Dutch breeds in their native home, it has 
already been shown that Friesian cattle were known as such 
two thousand years ago. The modern Friesian breed traces 
back to this ancestry, although it is scarcely possible that 
there are no unbroken links in such a long chain, or that the 
type and character have remained unimpaired, especially in 
view of the many wars and pestilences that have from time 
to time devastated northern Europe, and that would assuredly 
have been severely felt in and around the Netherlands. The 
Dutch cattle imported into this country in the seventeenth and 
eighteenth centuries were red-and-white, and possibly they re- 
sembled the modern Meuse-Rhine-Yssel more than the present: 
day Friesian type. An examination of the pictures of Paul 
Potter, Rubens, Berghem, Cuyp, Teniers, Vandervelde, and 
others leads to the belief that the black-and-white colour was 
not general in Holland three centuries ago; and this thought 
is shared by British breeders who have visited the picture- 
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galleries of Holland. In 1714, and again in 1745, the great 
murrain visited the Netherlands, and this would probably have 
contributed towards an alteration of type or colour. The gradual 
change from red-and-white may be a subject for later study 
at a more opportune period, and it certainly presents many 
features of interest. At the present time the black-and-white 
Friesian predominates, the few red-and-white herds being pre- 
served mainly by in-breeding. The two varieties are kept 
entirely separate for herd-book registration purposes, and it 
is only the black-and-whites that are exported or recognised 
by the many Friesian cattle-breeding associations outside of 
Holland. Whatever the colour, Friesian cattle have for cen- 
turies, we are told, been bred mainly for milk production, the 
province from which they take their name being known as one 
of the greatest dairying districts in the world. In 1874 the 
exportation of butter from Friesland to England alone averaged 
over 200 lb. per cow—a, creditable figure, even had there been 
no home consumption, and no exportation to other countries. 
Some idea of the extent to which Friesland is devoted to dairy 
farming may be obtained from the following. It is an agricul- 
tural province of about 830,000 acres, of which 628,000 are 
permanently under grass. There are about 20,000 holdings of 
from 3 to 250 acres, and upwards of 100 butter and cheese 
factories driven by steam-power. The population is about 
365,000, and the number of cattle about 306,000. The aver- 
age yield of milk of all cows is about 900 gallons. About 
37,500,000 pounds of butter and 70,000,000 pounds of cheese 
are made each year in Friesland, where farm rent is often as 
high as £5 per acre. 

In the Netherlands at the present time there are three 
principal varieties of cattle— namely (1) the Friesian, with 
which may be included the North and South Holland types 
(all three practically identical, the distinction being that 
Friesians are registered in a select herd-book, while the two 
Holland groups are controlled by the Netherland Herd-Book 
Association); (2) the black-bodied, white-headed Groningen ; 
and (3) the red-and-white Meuse-Rhine-Yssel. It is the 
Friesian type that is universal, and which British breeders have 
adopted, and steps are being taken to eliminate those animals not 
of this standard. The large, handsome Friesian, seen grazing in 
the luxurious pastures of its native home, lends a charm to the 
picturesque if monotonous scenery of Holland, the black-and- 
white upon the green background producing a very pleasing 
effect. 


Tue ANIMAL ITSELF. 


The following is a description of a typical Friesian cow: A 
very soft and pliable skin; kind eyes, well spaced; crown not 


40 BRITISH FRIESIAN CATTLE. 


too wide; horns fine, running forward and inward; nostrils 
wide and open; neck long and fine, widening with a graceful 
bend down to the chest. Back level from shoulders; body 
deep, well ribbed, and carrying a good barrel; wide hips; hind- 
quarters level and square; thighs, broad and well-fleshed down 
to the hocks; heels slightly bent, strong and elastic; udder well 
developed, carried high, and wide behind and running well 
forward; teats squarely placed, not too large; milk-veins very 
prominent, running well forward along the-belly. Regard- 
ing colour, there is no uniformity of markings, but breeders 
prefer large, distinct, black-and-white patches over the body, 
with white legs and switch. Essentials to the Friesian type 
are white socks and switch. A star or heart in the forehead 
is ‘very popular. Colour, where it indicates breed type, is of 
vital importance, and of the greatest assistance to constructive 
breeders; and nowhere is absence of breeding more easily 
discernible than in the head and legs. : 


DEVELOPMENT IN THE UNITED KinGpom., 


During the nineteenth century, importations of black- and- 
white Dutch cattle were very numerous, consignments. being 
landed regularly at London, Harwich, Hull, ‘Aberdeen, Inver- 
ness, and other ports on the éast coast of Scotland and England, 
How extensive were such importations is shown by the sub- 
joined tabulated statement of the number of animals brought 
over from. Holland from the year 1872 until the ports were 
finally closed against live cattle :— 


Year, Number. Remarks, 


1872 . 58,286 \. (a) Uptol0th February 1877 cattle vane Nether- 


1873 . 59,168 lands were not subject to slaughter. 
1874 . 66,606 | 

“1875 . 81,271 

1876 . 86,350 ; 
1877. 44,950 . (6) From 10th February 1877 to 31st August 
1878 . 34,402 1889 cattle could be landed for slaughter 
:1879.;. 37,617 only. 

1880 . 38,795 

1881 . 35,960 

1882 . 50,095 . (c) From Ist September 1889 to 12th February 


1883. ..38,749 1892 cattle from Netherlands allowed 

» ; 1884 . 44,755 in free after inspection (except from 8th 
1885 .: 43,282 October 1890 to 25th December 1890, 
1886 . 31,744 during which period their landing was 
1887 . 39,685 prohibited). 


1888 . 50,227 

1889 . 50,903 

1890 . 35,209 

1891 . 36,765 

1892 . 1,097 . (ad) From 12th February 1892, importation of ol 
live animals prohibited, 
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At one time dairymen, especially in the Metropolis, had a 
marked preference for Dutch cattle, on account of their heavy 
and persistent milk-yielding capacity, of their size, and of their 
tendency to put on flesh at the expiration of the milking period ; 
but with the gradual withdrawal of cows from metropolitan 
dairies the breed’s popularity waned, although many herds were 
maintained in the south-east and east of England, and near 
large towns on the east coast of Scotland. At that time the 
more southern owners appeared to regard their cows primarily 
as “milking machines,’ while northern owners, in conformity 
with local custom and requirement, paid greater attention to 
the beefing attributes of the black-and-whites, and maintained 
the larger, well-fleshed type, which, in one particular. herd, has 
been used solely and successfully for the production of beef. 

From the time of the cessation of importation until the 
formation of a society in 1909 several herds were maintained 
in a pure state, but only in a few cases had owners endeavoured 
to improve their stock, or even to retain the uniform character 
of the Friesian type. Without any direct incentive to pursue 
the breeder’s art, and in view of the difficulty of finding a reliable 
bull when an outcross became desirable—while, in some cases, 
it must be confessed, without too great a knowledge of the 
details to be studied in preserving the traditional features of 
this world-renowned breed—it will readily be understood that 
there was a danger of the breed characters becoming impaired. 
Happily, sufficient enthusiasts remained to enable their efforts 
to preserve and popularise the breed to be co-ordinated with 
reasonable prospects of success, and too great credit cannot. be 
bestowed upon the members of the first council appointed to 
steer into favour the breed and the Society controlling it. 
Five breeders of experience generously gave their services to 
the work of building up the initial volumes of the herd-book, 
and the present position of the breed is a monument to their _ 
labours, without which the rapid advancement and development 
witnessed would not have been possible. Honorary Life Mem- 
bership was gratefully bestowed by the Society upon these five 
breeders, who are entitled to regard with pride and satisfaction 
the undreamed-of success and magnitude of the work they 
inaugurated with such self-sacrificing devotion and skill. What 
they inaugurated so auspiciously has been worthily continued 
and extended by Mr Trevor Williams, who has been leader of 
the Society since 1912, and to whom the breed owes much of 
its success and popularity. 


FOUNDATION BRITISH HERDS. 


Of the herds maintained prior to the formation of a society 
to foster the interests of the breed, one of the best known was 
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that of the late Earl Egerton of Tatton. This herd was 
established at Tatton Park in Cheshire by the selection of cows 
from Holland, and, after the embargo upon importation, was 
continued and strengthened by purchases from such old- 
established herds as those of the late Mr T. Rumbal and the 
late Mr John Gilders. At the sale,on May 2, 1889, of Mr 
Rumbal’s Dutch cattle, Lord Egerton purchased several females 
and a bull, but apparently the Tatton herd was allowed gradu- 
ally to decrease in numbers, as by the time of its dispersion in 
1909 very few females were left. Some very fine cows seen in 
the herd in 1908 were not in evidence at the sale, but some 
that remained and that were purchased by enthusiasts subse- 
quently left their mark on the breed. The Gorstage herd of 
Mrs Townshend, the Colton herd of Mr Hugh Brown, and the 
Garton herd of Mr Richard Ford, all benefited by additions 
from Tatton strains. It was from the Tatton herd that the 
now renowned bull, Hedges Tatton King, was purchased as a 
calf, the cost being £30, a good sum in those days for a pedigree 
calf, and a great price for an unregistered one. This bull was 
mainly used by Mr Hugh Brown at Colton Mains, and subse- 
quently, to some extent, by Messrs A. & J. Brown of St Albans. 
He left typical and uniform stock, very good milkers and dual- 
purpose animals—this in spite of the fact that the Tatton herd 
was apparently principally established for milk - production. 
Unfortunately, by the time his value was firmly established by 
the heavy-milking propensities of his daughters this bull had 
been killed; otherwise his great influence upon the breed might 
have been even more extensive. 

Another famous original herd was that of the late Mr John 
Twentyman of Hawkrigg, Cumberland. Founded as the result 
of casual attendance at the sale, held about the year 1880, of 
the herd of Dutch cattle belonging to Mr C. W. Wilson of Rig- 
maden Park, Kirkby Lonsdale (who in a recent letter to the 
writer states that some of the cattle at his sale realised “£50 
each or thereabouts, which was an extraordinary good price in 
those days”), and augmented by purchases from Mr Henry 
Adkins of Leyhill, Birmingham, an importer of the best Dutch 
cattle, the Hawkrigg herd was carefully bred, and gradually 
attracted considerable attention in the home of the Dairy 
Shorthorn. It is an interesting fact that, when prosperity 
returned to the breed, several northern farmers who had 
migrated to the South acquired stocks of British Friesians 
mainly because of a recollection of Hawkrigg cattle. This 
herd was dispersed in 1903, Mr Hugh Brown and Mr Richard 
Ford being prominent buyers. The sire Royal Duke, who 
competes with Hedges Tatton King for the honour of being the 
most renowned bull of the breed in pre-registration days, was 
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bred at Hawkrigg, the late Mr John Brown of Marden buying 
him at the dispersion sale. 


PIONEERS. 


It has been shown that Mr Hugh Brown of Colton Mains 
drew upon the Tatton and Hawkrigg herds in the formation of 
his own, and to the Tatton bull and two Hawkrigg cows, Duchess 
and Queen, which latter originally went to Hawkrigg through 
the agency of Mr Adkins, the importer, traces much that is 
best in the Colton herd. From the Tatton bull are descended 
such renowned animals as Colton Dimple, Lochlands President, 
Hedges Moss Rose, and others equally noted, while a Hawkrigg 
dam and a Tatton bull produced Colton Queen’s Own, a High- 
land Show Champion bull that greatly benefited the Kirkhill 
herd of Dr Sinclair. Fairlight Kaiser, a bull that left in the 
south of England some phenomenal yielders, was also out of a 
Hawkrigg cow. Contemporary with Mr Hugh Brown was his 
brother John of Marden, Hertford, and later of Hedges, St 
Albans, a far-seeing lover of Dutch cattle, who worked hard 
to popularise them. It was the pioneer work of these brothers, 
and of such breeders as Mr Richard Ford, Mr W. W. Braving- 
ton, Mr F. Neame, Mr William M‘Bean, Mr C. H. Westropp, 
Mr H. P. Ratcliff, Mr J. F. N. Baxendale, Lord Rayleigh, 
Mr T. Rumbal, and Mrs Case, that resulted in the formation of 
an organisation to foster the development of the breed along 
the modern lines of registration and standardisation. If in 
this paper it has not been found. possible to enter into detail 
as to the origin and maintenance of the herds of those other 
breeders whose names have been mentioned, it is not because 
their work does not merit such recognition, but rather because the 
writer inclines to the opinion that, although these herds were 
bred for special and defined purposes, their owners, with the 
exception. perhaps of Mr Richard Ford and Mr Baxendale, 
did not exercise such exceptional care to preserve the true 
characteristics of the Friesian type as did Mr Hugh Brown. 
Even his herd, until sufficiently extensive to permit of selec- 
tion and elimination, did not possess that pleasing uniformity 
characterising it to-day. Further, no strains, with the possible 
exception of those from the herds owned at one time by the 
Caledonian Railway Company and by Mr John Gilders, have 
produced so many outstanding animals of uniform character 
and productiveness as have those with Hawkrigg and Tatton 
ancestry. Perhaps the bull Royal Duke, used by Mr Twenty- 
man, and subsequently by Mr John Brown, has been the greatest 
perpetuator of Hawkrigg blood. This sire got long, wide, well- 
bagged cows, famous for heavy milk-yielding powers; if they 
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had a general fault, it was that several of them carried the ‘tail 
rather too high along the back to be perfect in conformation. 
Hedges Tatton King, already mentioned, was perhaps the 
greatest agent in the distributon of Tatton blood, the animals 
containing which invariably possess good outlines and heavy 
milking capacity. Often they have: black bodies«and, ‘white 
legs. It is worthy of note that the magnificent cow: Garton 
Fullpail, which created the record. selling price: fora. home 
bred cow possessing none of the now fashionable imported 
blood, shows her Tatton ancestry in a.marked degree, while she 
probably obtained, through her sire, an infusion of Hawkrigg 
blood, Unfortunately few particulars appear to have been 
preserved of early herds, while in many cases those who could 
profitably have augmented our scanty historical information 
have joined the great majority. A noted patron of the breed 
at one time was the late Mr T. Rumbal, who held a isale at 
Walthamstow on May 2, 1889, when the top price for cows 
was 42 guineas and for bulls 30 guineas. Included in the list 
of purchasers were some names prominently associated with 
the breed at the present time. Another sale from this herd 
was held at Walthamstow on October 5, 1900, when the best 
price for females was 394 guineas. It is curious that the 
writer, after many unsuccessful attempts to elucidate authentic 
details of Mr Rumbal’s operations, should accidentally have 
noticed, in a quiet North London cemetery,’ the last: ‘resting- 
place of this breeder, whose herd, had it been maintained 
another dozen or perhaps twenty years, would uedbuniodly 
have realised fabulous prices, 

Grace, a Dutch cow in the herd of Mr F, Neame of Madknade; 
Faversham, was one of the most noted animals of pre-registration 
days. In seven years and three months she produced seven 
calves and 11,300 gallons of milk. One of her sons was used 
in the Pebsham herd of Mr Henry P. Ratcliff,'and one of! her 
grandsons in the Melford herd of Mr C. H. Westropp. 


PoInts IN BREEDING. 


A description has already been given of the Friesian: cow, 
which is valuable for both milk and beef. :The majority of 
breeders in this country are working along dual-purpose lines 
rather more than has been the case in) America, where the 
black-and-whites have made exceptional: progress:in the matter 
of milk production and butter-fat yield—+so much so, that: they; 
hold the world’s records for both milk and butter-fat output: for 
365 days. So heavy are the milk-yields of the highest pro- 
ducing American Holstein -Friesians that»the results: would 
seem almost incredible were it not for the: very strict ‘super- 
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vision of all cows placed under official test. Reverting to the 
individual, there is at present. some difference of opinion with 
regard to the neck, as in this country there is, or was, a ten- 
dency to aim for a longer and more refined neck than is general 
in Holland—the idea apparently prevailing in Britain “that a 
heavy: milker must possess great length of neck; but the 
Friesian of the Netherlands and the British Dairy Shorthorn 
have shown that the heavy yielder does not of necessity carry 
the ewe-neck of, the purely dairy breeds. The increasing 
tendency. to develop the dual-purpose attributes of the breed 
will probably decide that the neck of the British Friesian shall 
be similar to that of the Friesian in its native home. Visitors 
to Holland from this country have been impressed with the 
fact that many of the best transmitting bulls would, accord- 
ing to British ideas, be regarded as short in the neck.. The 
idea of the Dutch’ breeder in evolving the shorter neck is to 
avoid weakness behind the shoulder. At the present time 
constructive breeders are paying special attention to width at 
the hips, square and level hindquarters, and evenly fleshed, well- 
arched thighs ; width at calving bones being another essential, in 
view of the size of Friesian calves, many of which weigh 100 lbs. 
at birth... Other points in connection with conformation is the 
evenly set-in tail, and the pin bones to be level with the hips. 


oT a MILK YIELD. 

iS it is ‘chiefly as a yielder of large quantities of milk that 
this breed is generally known, it may be well to deal firstly 
with this aspect of commercial production, and the following 
figures are--sufficient to show that the British Friesian, kept 
as it generally is under purely natural conditions, and not 
forced for éxcessive production, is the heaviest milker of all 
beads ; _) 


Nate a Gallons. ' Days. 


Eske ELeth ye : ; : , 2413 365 
iGhaddesdén: Darikieco = t ¢<3, at 1819 365 

. Hedges Trixie . é : ¢ ; 1785 378 

. Melford Diamond . : : 1774 365 

ty , Hedges Gouda . » : ; 6 1748 399 
ink ‘Lawford, Duchess. ; 3 1705 365 
ei Colton, Daisy ents: tee a. te P1701 392 
Hedges Moss Rose). ‘ : 1642 279 

"me Y¥ vildbrsiage Gloaming .) .. ‘ 3 1586 365 
iy Loddington Princess : . ‘ 1577 361 
Eske Beauty. ee ; 5 1550 302 
Craigie Lily .’ ee saat 1544 362 
OV Gilston Maud | ‘ ; ; 2 21541 350 
Ji Lavenham Constance a9 oo! Daly 1515 338 
» Beke,Hetty.jie esis: % : : 1501 311 

. Eske Hetty, ° : A EES = 1496 254 
Hedges Dehibia pea see 1A89 361 


‘Colton Sands . hae ‘ 1487 392 
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Name. Gallons. Days, 
Fingringhoe Queen . : : : 1486 301 
Southill Alice . ¢ ; , ; 1458 365 
Southill Electress  . f ; ; 1456 322 
Hedges Annie . ; : : : 1451 336 
Colton Witch . : 1445 365 
Hedges Froukje 3rd (imported) ; 1416 364 
Colton Sands. ‘ 1405 371 
Hedges Sonsie . : Z : : 1370 305 
Fife Queen : 5 : : : 1356 308 
Gilston Tilly. ; ‘ : : 1350 336 
Hedges Sprightly . : ; ; 1350 361 
Colton Lorna . j ‘ , 1344 350 
Routh Blossom 3rd . : : é 1342 308 
Sidley Dorothy : ‘ : : 1341 365 
Leerock Affection . : ; : 1338 270 
Fingringhoe Buttercup . : . 1329 363 
Gilston Maggie. : : : : 1319 343 
Melford Aconite : : a . 1309 278 

PERSISTENCY. 


The British Friesian cow, moreover, does not exhaust 
herself after creating one exceptional record, and the follow- 
ing instances illustrate how well the best cows maintain their 
high production :— 


Grace . : produced 11,300 gallons in 7 years 3 months. 
Chaddesden Darkie : 5 9,846 ne UEP ey 
Hedges Daisy . ; 3 8,889 a CMe; 
Eske Hetty . ‘ ; aS 6,530 - Ae 
Gorstage Gouda . : * 5,676 5 4, 
Hedges Trixie . 5 5 5,311 7 ih ee 
Hedges Moss Rose : 59 5,002 A 4. 
Stanfield Phoebe . : 4,961 5 ee 


Persistent yielding throughout the lactation period is one of 
the merits of the breed, as no other class of cattle maintains a 
high yield of milk for such an extended period, and the greater 
the advantage taken of systems of official milk recording, the 
more pronounced will be this recommendation of the black- 
and-whites. In emphasis of this point, and of the value of 
milk recording, it has frequently been observed that the 
opinions of owners and herdsmen as to the heaviest milkers 
in their herds are incorrect, as, in the absence of daily or 
weekly weighings, such calculations are apt to be based upon 
the flow directly after calving, rather than upon sustained 
output. Friesians will often be found yielding two or even 
three gallons of milk when other cows would be dry, and it 
sometimes happens that an animal milks right through from 
calving to calving, although the more careful breeders en- 
deavour to give their cows two months’ rest before calving, 
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it having been clearly proved that such a respite not only 
benefits the calf, but, with proper attention, tends to assist 
both the subsequent milk and butter-fat yield. 


EXCEPTIONAL INDIVIDUALS. 


No notice of the British Friesian breed would be complete 
without a review of the work accomplished by Eske Hetty, 
a cow belonging to Mr F. B. May of Saltcote Hall, Heybridge, 
Essex. Her yields are as follows :— 


Calved. Days in Milk. Yield in Gallons. poeple 
April 16, 1914 : F 273 1120 Sas 
May, 5, 1915 . : : 311 1501 3°50 
June PPLOLGY 5 A 257 1460 Boi 
April 21, 1917 5 5 365 2413 3°33 


To Eske Hetty belongs the distinction of being the only cow 
in the British Isles to yield, under official test, ten gallons of 
milk in one day, and 2000 gallons in the year. She gave her 
great yield under purely natural conditions, and was only 
inilked twice daily. Despite her hard work, she never lost 
condition during the lactation period, and for this too great 
credit cannot be given to her owner and to Mr G. Scott 
Robertson, of the East Anglian Institute of Agriculture, as, 
with his assistance, the cow was scientifically fed on rations 
to balance output by replacement. Apart altogether from the 
record established, this performance by Eske Hetty marks a 
period in British dairy-farming, as it illustrates the possibilities 
of increased production as a result of scientific (not necessarily 
heavy) feeding, careful attention, and individual treatment. 
What has been achieved in the United States by these methods 
can surely be emulated in the greatest stock-breeding country 
of the world, and it is to be hoped that it is merely a question 
of time with Mr F. B. May, or some other enthusiast, to evolve 
the British bred cow with a yield of 30,000 lb. of milk or 
1000 lb. of butter-fat, and so to equal the performances of 
such world’s champions as Tilly Alcartra, Duchess Skylark, 
Ormsby, and others. 

Tn Chaddesden Darkie, Messrs E. R. & H. Willetts also possess 
a wonderful producer. Her yields are as follows :— 

Months in Yield in 


ee Milk. Gallons. 
April 2, 1910 ; : : : 9 933 
March 18,1911 . : : : 93 1197 
January 29, 1912 . : 5 : 12 1274 
March 20,1913 . 5 : : 12 1649 
May 13, 1914 : , : F 103 1476 
June 8, 1915. ; : ; x - 13 1498 


October 11,1916. : F ‘ 12 1819 
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The merit of these performances is accentuated: by the fact 
that the two last-mentioned yields were given after the cow ee 
lost’a quarter. 


BuTTER-F AT, 


. At one time the prevailing opinion of the British Friesian cow 
was that her milk was decidedly inferior in butter-fat, and 
while it is true that the milk of this class of cattle is not so rich 
as that of breeds specially developed and solely used for butter- 
making, time has clearly shown that no fault can be found with 
the British Friesian as a producer of large quantities of milk of 
average quality. . In view of the enhanced flow, and of the 
general experience that the quality of milk tends to decline 
as the quantity increases, the butter-fat contents of British 
Friesian milk must be regarded as satisfactory. The following 
results of official tests show that quality is not incompatible 
with quantity :-— 


Butter-fat, 


Name. Gallons. per cent. Days. 

Garton Brave Lass . : 3 1146 pe els} 365 
Garton Fullpail : : : 1314 4:4 329 
Gilston Beattie : : ‘ 1184 4:25 294 
Leerock Affection . , : 1171 4:18 259 
Melford Woodbine . : . 1172 4:0 244 
Leerock Affection . , 5 1338 3°89 270 

' Lavenham Constance : 1516 3°88 338 
Colton Peeress. : , 1099 oo SHS 287 
Eske Bessie ‘ 4 ‘ 1197 3°8 290 

' Lavenham Kate ond) 4 , 1290 3°77 349 
Colton Vanity . 4 Bia eae 1104 3°73 364 
Routh Hetty . : : : 1176 3°74 298 
Colton Unique . : : : 1041 3°71 822 
Brookside Amy ‘ ; ; 1108 ora 343 
Colton Witch . 3 ' : 1445 3°65 364 

_ Colton True Type. . ‘ : 1002 3°64 266 
~ Colton Darkie . - % : 1037 3°64 266 
Eske Beauty . é é : 1550 3°55 302 
Colton Sea Sands. : - 1184 3°55 343 
Hedges Moss Rose . : ‘ 1642 Soi 279 
Fife Queen ; : : : 1192 3°52 357 
Eske Hetty . 5 . 1501 35 SLL 
Clockhouse Silverset, 5 é 1144 Bs 329 
Hedges Moss Rose . 3 : 1208. 3°46 266 
Colton Seeret 2nd . : : 1107 3°44 350 
Colton Lorna . ; : : 1344 ow 350 
Hedges Trixie . c : : 1373 3°37 322 
Colton Dimple . 2 : : 1219 3°34 315 
Eske Hetty . 4 : Z 2413 3°33 365 
Hedges Moss Rose . é : 1219 3°29 289 
Eske Hetty . : ; é 1496 3°27 254 
Hedges Trixie . ; A 3 1785 By 378 


Routh Blossom 3rd . : : 1342 - 3°24 808 
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Experiments by and experiences of breeders in the United 
States indicate the probability that the butter-fat content of 
milk is benefited to a limited extent by careful feeding, and 
by maintaining good condition during the few weeks previous 
to calving; and further, that cows of this particular breed 
seldom yield milk as rich as that given in the first lactation 
period. With these ideas to work upon, it should soon be 
possible to effect still further improvements in the quality of 
Friesian milk, especially now that systems of milk record- 
ing and butter-fat testing are becoming more extensive and 
popular. 


Butter-MAKING. 


Specially adapted for the milk-selling farmer, the breed 
nevertheless is invaluable for the purposes of butter-making, 
on account of the large quantities of milk produced. More 
butter can be made from the milk of a Friesian cow yielding 
during the year 1000 gallons, testing on a average 3°5 per cent 
of butter-fat, than from a cow producing 500 gallons of 5 per 
cent milk. Another consideration in this connection is the 
greater volume of skim-milk obtained. 


CHEESE-MAKING, 


For cheese-making the smallness of the fat globules renders 
Friesian milk particularly suitable, and several breeders have 
been very successful with the breed in this important branch 
of dairy farming. Here again the greater flow of milk more 
than counterbalances any superiority other specialised breeds 
may enjoy in the matter of butter-fat content of the milk. 


INFANT FEEDING. 


A point that must be mentioned with reserve is the conten- 
tion of some enthusiasts, especially in the United States, that 
the milk of cows of this breed is peculiarly suitable for infant 
feeding. The arguments used in favour of the statement are 
that the smallness of the fat globules and the absence of 
excessive richness render the milk easy of digestion and assimi- 
lation, while great benefits are said to be derived from the 
vitalising characteristics of the food consequent upon the in- 
herent hardihood of this class of stock. It is also declared 
that the milk of this particular race of cow closely resembles 
the corresponding human product. It seems to be the fact 
that in America Holstein-Friesian milk is extensively used in 
those laboratories that specialise in the preparation of foods for 
infants and invalids, and instances have been known in this 
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country in which very young children have thrived on Friesian 
cows’ milk after being unable to digest other milk; but it will 
be well to await further data than it has yet been possible to 
procure before making any definite statements with regard to 
this important and interesting subject. 


Tuer DuAL PURPOSE. / 


Mention has already been made of the dual-purpose attributes 
of this variety of stock, and the size of the cattle and the wealth 


Fig. 1.—British Frrestan Butt, Cotton Vic Bram. 
First Prize, R.A.S.E. Shows, 1915 and 1916. 


of flesh they carry are distinctly surprising to those who sup- 
pose the breed to be capable only of heavy milk production. 
It has been previously stated that in this country the breed is 
being developed rather more upon dual-purpose lines than is 
the case elsewhere, more especially in America, where the aim 
seems to have been merely a phenomenal milk yield, and latterly 
a large annual output of butter-fat. Exceptional cows, whose 
performances are officially verified in the United States, have 
attainéd the almost incredible production of 30,000 lb. of milk 
or 1000 Ib. of butter-fat in a lactation period not exceeding 
365 days.. But in Great Britain, in conformity with national 
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requirements, breeders of British Friesians are paying strict 
attention to symmetry and fleshing characteristics, especially 
as regards the males. This feature is of great benefit to the 
breed, because a level animal is not only more pleasing to the 
eye than one with a wavy top-line, but more profitable to 
the breeder; and as it is now apparent that a milking animal of 
a dual-purpose breed need not possess angularities or irregulari- 
ties of conformation, it may confidently be expected that still 
further structural improvements will be effected. In support 
of the theory that a milk-transmitting sire is not incompatible 


Fig. 2.—Brirish Frrestan Buti, Gor BorerMisn. 
First Prize, R. A.S.E. Show, 1916. 


with a well-fleshed level animal of great size and substance, it 
is only necessary to instance such renowned bulls as the follow- 
ing, whose dams’ milk-yields are stated in each case: Lochlands 
President, 1701 gallons; Gilston Touchstone, 1162 gallons; 
Kirkhill Karel, 1085 gallons; Marsh Generaal, 1631 gallons; 
Routh Ringleader, 1560 gallons; Jan 2nd, 1387 gallons; Victor, 
1020 gallons; and his celebrated son, Colton Vic Bram, 1217 
gallons. Special mention may also be made of the following 
heavy-yielding cows that carry plenty of condition: Eske Hetty, 
2413 gallons; Chaddesden Darkie, 1819 gallons; Garton Full- 
pail, 1313 gallons; Hedges Split Gem, 1251 gallons; Stanfield 
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Molly, 1400 gallons; Park Buttercup, 1022 gallons; and Stan- 
field Phoebe, 1340 gallons, to give only names of animals well 
known to the writer. 


BEEF. 


British Friesian steers grow to a great weight, and make first- 
quality beef, coming to maturity fairly early. The fleshing 
attributes are perhaps more pronounced in certain strains than 
in others, while the opinion of the herd owner also affects this 


Fig. 3.—BritisH Friesian Cow, Eske Herry. 2413 gallons in 365 days. 


question. But it seems to be the fact that the animals of the 
correct type are, generally speaking, those most likely to possess 
dual-purpose characteristics. The Commieston herd of Mr 
Andrew Spence of Montrose has been developed entirely on 
beef lines, and his pure and half-bred steers have obtained top 
price per cwt., competing at local markets with all breeds. 
Each cow in this herd suckles four, and sometimes five, calves 
during the lactation period. Butchers in the neighbourhood, 
who show a keen appreciation of the fat stock raised at 
Commieston, declare that the carcase of the Friesian is very 
profitable, as it cuts up well, and with little waste. That 
excessive depth of marbled fat found along the back of some 
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of the single- purpose cattle is absent from the Friesian. 
Butchers state that animals of this class often weigh heavier 
than would appear to be the case from inspection, and that con- 
sequently fat Friesians should be sold by weight. To indicate 
the great weight to which bulls will attain, it may be men- 
tioned that Gilston Touchstone, the Royal winner in 1915, 
scaled 27 cwt. Botermijn, a winner at the R.A.S.E. Show in 
the following year, weighed one ton as a three-year-old, and 
many bulls have exceeded this figure. One of the heaviest 
and largest is Kirkhill Karel 2nd, the property of Dr Sinclair 


Fig. 4.—BrivisH FriEstan Cow, HepGES FROUKJE 38RD. 
1416 gallons in 364 days, with second calf. 


of Aberdeen, in whose herd size and bone are very conspicuous. 
This bull, in constant use, weighs well over the ton, and, for- 
tunately for his owner, is so good on his feet, and such a light 
server, that he can safely be used with heifers. Breeders 
frequently experience difficulty in preventing old bulls from 
acquiring flesh too rapidly, especially if, as seems to be the 
case with a number of bulls possessing the nervous tempera- 
ment associated with males capable of transmitting dairy pro- 
duction characteristics, they become too high-spirited to allow 
of regular exercise. 

Calves of this breed are frequently of great weight, many 
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of them weighing 100 lb. at birth. This peculiarity of the 
breed explains the importance attaching to exceptional width 
at the calving bones, already mentioned, and the size of the 
calves must be connected with the wonderful exportation of 
veal from Holland in normal times. With an existing world 
shortage of milk, it is with mixed feelings that the slaughter 
in Holland of so many calves with exceptional milk-yielding 
‘ancestry can be contemplated, and undoubtedly this is one 
of the disadvantages of small farms being the rule instead 
of the exception. 


GENERAL CHARACTERISTICS. 


Hardihood is one of the greatest assets of the breed. Muilk- 
ing cows are in some cases turned out day and night all the 
year round, while several breeders keep the young stock outside 
all the winter. It is interesting to note that this is the prac- 
tice in Mr F, B. May’s Saltcote herd, which has achieved such 
remarkable results as regards milk production It is apparent 
that constitution must be greatly in evidence if cows are to 
milk heavily and calve regularly year after year, and it is 
the inherent healthiness and milk-yielding abilities of these 
cows that render them so profitable to the breeder and the 
commercial cow-keeper. It is frequently stated that a cow 
of this breed is not at her best until she has had five or 
six calves, and milk-recording statistics tend to support this 
_ assertion. Certainly longevity is a feature of the Friesian breed, 
and several animals have made high records of milk production 
at from ten to fifteen years old. Such animals as Hedges Daisy, 
Chaddesden Darkie, Hedges Split Gem, Hadham Magpie, Trede- 
gar Agate, and Sidley Dairymaid can be cited in this con- 
nection. Yet another recommendation of the Friesian is its 
adaptability to environment, for not only does the breed do 
well upon the different soils and under the varying climatic 
conditions of these islands, as witness its popularity between 
Inverness and Cornwall and from East Anglia to Ireland, 
but it seems able to suit itself in Arctic Europe as readily as 
in semi-tropical America and Africa. Enthusiastic supporters 
of the breed with a fondness for statistics have publicly stated 
their belief that one-half of the world’s milk-supply is obtained 
from Dutch cattle and their crosses. 

If any evidence of the increasing popularity of the British 
variety is necessary, it is to be found in the great demand 
for the stock, in the sensational prices obtained for the best 
specimens, in the large number of new herds in course of 
formation, and in the fact that the majority of the breed’s 
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supporters are practical tenant farmers, utility men who keep 
cows for business purposes only. 


COLOUR. 


Black-and-white is the real colour of the Friesian breed, but 
there is no real uniformity of markings. Broad white bands 
round the body at the shoulders and the hips are very popular, 
but this is as much owing to the vagaries of fashion as to any 
other reason. Black, with a white star in the forehead, or with 
a white blaze down the face, is the correct Friesian head, while 
white legs, or black legs with white feet, and a white tail- 
switch, also denote purity of blood, and are accordingly 
essentials. For exportation to South Africa, black bodies and 
white legs are the colour requirements. Colour as such often 
receives exaggerated attention, but colour, where it denotes 
breed type and purity of blood, is of outstanding importance. 


In conclusion, reference must be made to the importation of 
40 males and 20 females from Friesland, specially sanctioned 
by the Board of Agriculture in 1914. This consignment was 
invaluable, as it enabled a much-needed infusion of new blood 
to be effected, and the results of the importation are already 
visible in the young stock, the conformation of the individual 
having been improved with no promise of any diminution of 
the commercial value of the stock, while in establishing size, 
quality, and uniformity the imported bulls have proved their 
need and worth. Any tendency to pay undue attention to 
pedigree, as represented by these imported animals, to the 
detriment of merit or performance, will probably be checked 
by the return of agricultural shows, and by the gradual spread- 
ing of the fashionable blood throughout all herds with the 
course of time. It would seem obvious that as each generation 
of home-bred stock receives an infusion of the strains imported 
from Holland, the direct descendants of such stock will lose 
much of their present “monopoly” value, and in any case it 
may safely be left to the good sense of breeders to see that 
the fetish of fashion does not allow pedigree to impair 
‘performance. 
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INSECT AND ARACHNID PESTS OF 1917. 
By R. STEWART MACDOUGALL, M.A., D.Sc., F.R.S.E., 
Consulting Entomologist to the Society. 

SHEEP SCAB. 


SHEEP may suffer from three kinds of scab—viz., the Sarcoptic, 
the Psoroptic, and the Chorioptic (Symbiotic). Far the worst 


Fig. 5.—Adult male of Psoroptes communis from under surfuce, 
greatly magnijied. 


(After Salmon and Stiles.) 


is the Psoroptic, and when scab in sheep is mentioned without 
any qualifying word, it is this form of mange or scab which is 
meant. Psoroptic Scab is a dreaded disease wherever it occurs. 
The disease is caused by a mite which has a world-wide distri- 
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bution. Legislation has been directed against the pest in many 
countries, and after great effort, the disease has been stamped 
out in several British Colonies. 

The disease is the cause of financial loss in various ways— 
hindrance to development and growth of young lambs; loss 
of weight and general condition; damage to wool and hides; 
abortion and failure to become pregnant in badly affected ewes ; 
death of sheep. 

This kind of scab is not transmissible to the other domesti- 
cated animals. 

The scab mite, Psoroptes communis, var. ovis, is very small, 
just visible to the naked eye if the background be favourable 
(a dark background), and the parasite be moving about. Some- 
times it is difficult to see the mites with the naked eye, and to 
make certain one should use an ordinary hand-lens, first raising 
up a little of the scab at the edge of an affected area, or still 
better, scrape away some of the affected material and let it 
stand for a time in a watch-glass containing a 10 per cent 
solution of caustic potash. 

The male measures one-fiftieth of an inch in length, and 
one-eightieth of an inch in breadth; at the hind end of its 
body are copulatory suckers, and also two abdominal lobes or 
projections ending in long hairs. There are eight legs, the first 
three pairs ending in a three-jointed stalk and sucker; the legs 
of the fourth pair are rudimentary. (See Fig. 5.) 

The egg-laying female measures one-fortieth of an inch in 
length, and one-sixtieth of an inch in breadth. The feet of 
the first, second, and fourth pairs of legs end in a three-jointed 
stalk and sucker; the third pair of legs end in two long hairs. 
For the details of the legs a microscope is necessary. (See 
Fig. 6.) ; 

In both sexes the body is oval-rounded, and the beak is 
conical and elongated, with scissor-like or pincer-like man- 
dibles (chelicere). 

The eggs are oval, and are laid on the skin or attached to 
the wool near the skin. Hatching takes place in four or more 
days, according to the conditions and temperature. Out of the 
ege comes a minute six-legged larva; the two front pairs of 
legs end in a stalk and sucker ; the third pair end in two hairs. 
Moultings take place, and the six-legged form passes into the 
nymph stage characterised by four pairs of legs, the two front 
pairs ending in stalk and sucker, the two hind pairs ending in 
two long hairs. Sexual organs gradually develop, and by a 
month or less, in favourable conditions, we have ripe males and 
females. Pairing takes place, and the fertilised female under- 
goes a last moult, acquiring with it a special egg-laying organ. 

The places for attack are the woolly parts of the body. Less 
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hairy parts nearly always escape. The preferential places are 
the rump, flank, back, and parts where the parasites are most 
protected from biting and scratching. 
The puncturing of the skin by the piercing mouth-parts of 
the parasites sets up irritation and intense itching, due partly 
toa toxic substance in the mite’s saliva. The restlessness of 


SEE 


Fig. 6.—Adult jemale of Psoroptes communis, from under surface, 
greatly magnified. 


(After Salmon and Stiles.) 


the sheep calls attention to the disease; the sheep rub and 
scratch themselves, and the wool becomes soiled. On close 
examination of infected sheep, when the wool is pulled aside, 
small elevations or papules are seen, which have a whitish- 
yellow or a pale greenish - yellow appearance. In time the 
pustules run together, and a fluid is exuded which dries into 
greasy-looking yellowish crusts. The constant scraping and 
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rubbing of themselves by the sheep induces severe inflamma- 
tion, with the giving out of increasing quantities of serous 
fluid; and by the drying of this the crusts become larger and 
thicker, and the skin hardens. The parasites, to continue their 
feeding, seek the edges of the crusts, and as a result the area 
of infection and the crust spread. The fleece comes to look 
broken and tufted; here and there the wool is matted, while 
tufts of wool hang down, so that the animal has a ragged ap- 
pearance. 

_ Stockman’s Reports show that in Britain the disease is most 
prevalent from October to January, and declines to a minimum 
in July and August. 

- Infection is got by contact with scabby sheep and from tags 
of wool and pieces of crust adhering to rubbing posts and fences, 
or dropped as the sheep move about. 


Treatment. 


Dipping is a very satisfactory and the only reliable way of 
dealing with this treacherous and most contagious disease. 
There are a number of well-known efficient proprietary dips. 
These, or local or home-made dips, are built up according to 
certain principles. The dip must contain a substance or sub- 
stances poisonous to the scab parasite, with water to dissolve or 
dilute the substances used; there may be present some in- 
gredient, ¢.g., potash, whose use is to soften the scabs so that 
the poison will more readily reach the mites; another sub- 
stance may be present to combine with the poisonous ingredient 
in order to render the latter more soluble, ¢.g., the soda present 
in an arsenic dip. 

Arsenic, sulphur, tobacco, carbolic acid, are all in use as 
_ poisons to the scab mites. Arsenical dips are better and more 

safely left to well-qualified and skilled persons. 

The following prescriptions are approved by the Board of 
Agriculture and Fisheries :— 


Lime and Sulphur. 


Mix 24 lb. of flowers of sulphur with 124 lb. of good quick- 
lime. Triturate the mixture with water until a smooth cream 
without lumps is obtained. Transfer this to a boiler capable of 
holding 20 gallons; bring the volume of the cream to 20 gallons 
by the addition of water; boil and stir during half an hour. 
‘The liquid should now be of a dark-red colour; if the liquid 
be yellowish continue boiling until the dark-red colour is 
attained, keeping the volume at 20 gallons. After the liquid 
has cooled decant it from any small quantity of residue and 
make up the volume to 100 gallons with water. 
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Carbolic Acid and Soft Soap. : 


Dissolve 5 1b. of good soft soap with gentle warming in 3 
quarts of liquid carbolic acid (containing not less than 97 per 
cent of real tar acid). Mix the liquid with enough water to 
make 100 gallons. 


Tobacco and Sulphur. 


Steep 35 lb. of finely ground tobacco (offal tobacco) in 21 
gallons of water for four days. Strain off the liquid and 
remove the last portions of the extract by pressing the residual 
tobacco. Mix the whole extract and to it add 10 lb. flowers of 
sulphur. Stir the mixture well to secure an even admixture, 
and make up the total bulk to 100 gallons with water. 

In the foregoing three dips the period of immersion should not 
be less than half-a-minute; the time should not be guessed. 
Two dippings should take place. As the eggs will escape the 
first dipping, a second dipping should follow in not less than 
seven and not more than fourteen days (ten is a good average). 
In the interval between the first and the second dipping the 
eggs will have hatched and the young mites will not have 
reached the adult egg-laying stage. 

The official Sheep Dip in Canada is made up of 


Lime: : : : ‘ Se US 
Flowers of sulphur : ; . 24 Ib. 
Water . : : ; : . 100 gallons. 


Slake the lime in water sufficient to make a paste. Add the 
flowers of sulphur and mix thoroughly. Place the mixture in 
30 gallons of boiling water and boil for three hours; keep up 
to 30 gallons by adding necessary water. Decant the liquid 
and make up to 100 gallons with warm water. This Dip is 
used at a temperature of 100° to 105° F. The sheep to be 
treated are first clipped, and are kept in the dip for two 
minutes. 


Sarcoptes scabiet, var, ovis. 


This scab mite of the sheep passes readily to the goat. Ex- 
perimentally placed by Gerlach on the ox, horse, and dog, a 
local eruption was produced which quickly passed off; there 
was no permanent disease. One or two cases have been 
recorded of this affection passing to man. 

The head is the main seat of this disease, hence its common 
name Head Scab. It first shows itself on the upper lip and 
nostrils, and then passes to the eyelids, ears, face. In severe 
cases, with badly-tended sheep, the disease spreads to other 
parts where the wool is not thick, e.g., the legs and the under 
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surface of the body. Attention is called to the presence of the 
parasite by the sheep scratching or rubbing the head. On 
examination papules are seen; the papules are broken by the 
rubbing, and the fluid exuding dries and forms into hard pellets 
round the hairs. Later, crusts are formed more or less extensive 
according to the virulence of the attack. With the progress of 
the disease thick hard scabs or crusts are formed; the skin 
becomes thick and folded; cracks appear in the skin and 
these bleed. If the crusts be removed the mites are found 
below. In cases where the disease is allowed to persist there 
is severe inflammation of the eyes and ears, and the general 
health is affected. Infection is got by contact with diseased 
sheep, or by clean sheep coming into contact with troughs or 
racks which have been used by the scabby sheep. 

Taken in time this mange yields readily and easily to 
treatment. 


Chorioptes (Symbiotes) communis, var. ovis. 


This is the scab of the feet and limbs of the sheep, and is 
commonly known as Foot Scab. The male measures one- 
eightieth of an inch in length; the female up to about one- 
sixtieth of an inch. The mange spreads only slowly, and yields 
readily to treatment. 


TREATMENT FOR HORSE LICE. 


In the ‘ Transactions’ for 1915 I described the two lice of the 
horse—viz., Haematopinus asim, the Sucking Louse (Hemato- 
pinus means blood-drinker) and Zvichodectes parwmpilosus, the 
Biting Louse (Trichodectes means hair-biter), and gave methods 
of treatment that had proved satisfactory. Mangin, in a French 
Veterinary Journal,! suggests a new remedial treatment which 
he has found satisfactory. Mangin’s formula is 


Hypochlorite of sodium (eau de 


Javelle) . : ; ; . 400 ce. 
Potash soft soap . ; : . 200 grammes. 
Water . : aa , . 10 litres. 
The general proportions in British measures are— 
Hypochlorite of sodium : .  Jt6-ounces. 
Potash soft soap . : ; ; 7 ounces. 
Water . : ; : . . _ 2} gallons. 


This is the quantity for one horse, the whole animal being 
treated. 


1 Rec. Med. Vet., vol. xcii., No. 12, June 1917. Bull. Soc. Contr. Med. Vet., 
June 1917. 


62) INSECT AND ARACHNID PESTS OF 1917. 


How to make: Dissolve the soap in hot water and add the 
hypochlorite of sodium just before use. The wash is applied 
warm at a temperature comfortable to the hand. Mangin 
claims in his Paper that eggs as well as the insects themselves 
are destroyed. 

This treatment has been tested against lice on horses in 
Ediuburgh, and has proved effective. 


Tue Horse Bot Fiy (Gastrophilus intestinalis) (G. equ). 


Specimens of the larve of this fly have been sent to me, and 
also periodically numbers of the eggs of the fly attached to horses’ 
hairs. During the past season some careful observations on 
this fly, and how horses are affected, have been made and 
reported to me by one of my students. I record these partly 
to call attention to a successful method of treating horses 
parasitised by the larve—viz., by bisulphide of carbon, a 
method of. treatment first suggested by Perronocito: and Bosso 
in 1894, and regarding which there now exists a body of 
evidence proving its success when the bisulphide of carbon is 
administered at the proper season. 

Gastrophilus intestinalis (long known as G. egut) is a fly 
widely distributed in Britain. It is a thick-set, hairy, yellowish- 
brown fly measuring from half to about two- thirds of an inch 
in length. The male has the end of the abdomen rounded, 
while the female’s abdomen is pointed, the ovipositor being 
directed downwards and forwards. (See Fig. 7.) The fly can 
be distinguished by its cloudy or brown-spotted wings from 
the closely allied and more troublesome species, Gastrophilus 
hemorrhoidalis, whose larvee are found not only in the horse’s 
stomach, but also clinging to the rectum and anus. 

The females lay their eggs in late summer and in autumn 
on the hair of the horse. Collinge! has given a good descrip- ’ 
tion of the egg, noting that the egg is attached to the hair by 
“a pair of lips or valves which close round the hair”; a sticky 
stuff aids in the attachment. The egos measures’a twentieth 
of an inch and over in length ;. at the attached end the egg is 
pointed; at the free hanging-down end the egg is truncate, and 
at this end is a lid whose edge overlaps the egg. The egg of 
this species is attached for about half of its length. In colour 
the eggs are yellow-white or dirty white. 

The eges are laid on the forelegs, sometimes on the mane, 
and it may be the sides, “concentrated at points accessible to 
the mouth of the horse.” 


1 Journal of Economic Biology, 1910, vol. v., pt. 1, “Some Observations on 
the Eggs of the Horse Bot Fly” (Gastrophilus egut). 

2 Some Biological and Control Studies of Gastrophilus hemorrhoidalis and 
other Bots of Horses, by W. E. Dove. Bulletin No. 597 of the United States 
Department of Agriculture. 
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The eggs hatch in a suitable temperature in the presence of 
moisture, and by the friction of the horse’s tongue. How the 
young maggot from the egg reaches the horse’s stomach is in 
dispute. Some think that the egg hatches, and the maggot 
leaving it crawls on to the horse’s skin, tickling it so that the 
horse licks the place, and thus the maggot is conveyed to the 
mouth and swallowed. Cholodkovsky stated that the maggot 
on hatching pierced the epidermis, and that the horse bit itself 
on account of the irritation, and so reached and conveyed thie 
maggot to its mouth. Portchinsky, another Russian Entomolo- 


.—Gastrophilus intestinalis (equi). 


Fig. 7 
A, Male, twice natural size. i r, Front end of larva. a, antenne ; b and ¢, 
B, Head of saine, with a, the channel on the mouth-hooks, much magnified. 
face. Gc, Last segment of larva seen from behir d. 
c, Abdomen of female, showing ovipositor. -H, Stigmatie plates at hind end of larva, 
p, Egg on a hair, magnified. greatly magnified. 
r, Grown larva, magnified. I, Pupa. 


K, Pupa seen from the side. 
(a to D after Brauer; « to K after Nitzsch.) 


gist, agreed that some maggots did enter the epidermis, and 
were the cause of the irritation which induced the horse to lick 
itself and so convey the maggots that were free and on the 
surface to its mouth. A recent Communication by Roubaud ! 
states that the ripe eggs hatch owing to friction by tongue, 
teeth, or lips of the horse, that the minute maggots then enter 
the lining membrane of gums and lips, and after remaining 
there for a short growing period are swallowed. 

The young maggots on reaching the stomach fix themselves 
there by means of their mouth hooks, which are horny and well 
developed. (See Fig. 8.) For fixation the first or left half of 
the stomach is used (sometimes the maggots overflow on to the 


1 ¢. R. Acad. Sci., vol. clxiv., No. 11. March 1917. 
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second half, and sometimes they are found in the duodenum). 
The first half of a horse’s stomach is non-vascular and non- 
digestive, and because the maggots or larvee remain in this 
part, it is argued that they do not directly injure the animal, 
feeding not on blood, but on “the inflammatory products 
secreted by the small wound in the mucous membrane.” In 
this position the larvee remain for a number of months (8 to 10) 


Fig. 8.—Larvee of Horse-bot attached to Stomach. 


Natural size. (From nature.) 


when, being full-fed, they leave go their hold, and passing along 
the horse’s alimentary canal, are dropped on to the pasture 
or other ground, where they shelter or bury themselves and 
pass into their resting pupal condition, the fly coming away in 
July or August. 

As to symptoms of the presence of bots, as they are called, 
in the animal, it is difficult to form any certain diagnosis, 
unless the actual bots have been found in the feces. My 
correspondent, who has had a considerable acquaintance with 
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veterinary practice, and has had opportunities of attending bot- 
infested patients, writes that he has found the following: 
“Loss of condition, staring coat, weakness, staggering gait, with 
quickened pulse and respiration, and a slight rise in tempera- 
ture; the horse stamps its feet, kicks at its belly, is very rest- 
less, lies down every now and then, and is very distressed-look- 
ing; intermittent diarrhoea is often a symptom, the feces 
which are passed having a heavy disagreeable odour; on the 
other hand, occasionally there may be constipation, the bots 
apparently acting on the digestive system in different horses 
in a different way.” Diagnosis is difficult, unless the bots show 
in the feces; but a knowledge of the district—some districts 
are known to be worse affected than others—is of great assist- 
ance, and it is most helpful to know if the affected animal has 
been at grass in the summer or not. Younger horses are more 
often attacked, but this is not so very helpful, as younger 
horses are at grass in summer when older ones are not. 

It is from October to March that most cases come under 
notice; it is during this time that the larvee in the stomach are 
increasing in size, infection having taken place in late summer 
or autumn. In certain districts known to me it has become 
the custom to give every horse on a farm a dose of so-called 
bot medicine about the month of October, bot cases being sure 
to appear if this be not done. 


Treatment. 


Prevention—The method varies somewhat according to the 
species of bot-fly that is being fought, but, in the case of 
G. intestinalis, a dressing might be used during the fly season 
which, rubbed on the shoulder and fore-leg, or places on which 
the fly lays her eggs, would act as a repellent; or if the fly did 
lay, she would be forced to choose some part of the animal not 
reached by the horse’s tongue. Mr Dove' mentions that a 
“marked repellent quality was observed in equal parts of pine 
tar and lard,” and that “very good results were obtained with 
pine tar 3? oz., kerosene 1} oz., laundry soap 1 oz., powdered 
resin 1 oz., and hot water to make 14 oz. The pine tar was 
thinned with kerosene, the soap and resin dissolved in hot 
water, and the two mixtures poured together.” The drawback 
to such treatment is that there must be constant renewal 
during the season, as no repellent yet used has been found to 
give protection for any length of time, and the repeated dress- 
ing necessary means more labour and time than can normally 
be spared. 


1 Bulletin No. 197. United States Department of Agriculture, previously 
quoted. 
VOL, XXX. K 
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Remedial Treatment against the Larva.—Bot larve have 
proved resistant to various chemicals, but treatment with bisul- 
phide of carbon is successful if the application be in autumn— 
that is, when the bot larvee in the stomach are young. 

Rene! suggests two to five gramme capsules of bisulphide 
of carbon at two-hour intervals, followed on the next day by 
a dose of sodium sulphate. 

My correspondent in the cases he had to deal with gives as 
the dose used— 


Bisulphide of carbon. . : -)  alfounce, 
Linseed oil ; F : . 11 ounces. 


Two ounces to be given every two hours until finished, the 
horse having been starved for twelve hours previously. This 
was the average dose for a medium-sized horse of about 
three years old and fairly strong; for smaller and weaker 
horses about:6 drachms was given. If the bots were present 
in the horse, it was usual to see them in the feces during 
the next twelve to forty-eight hours. Shortly after the last 
dose was given the horse was put on his usual feed, and 
as a rule was ready for work in three or four days. If the 
patient shows any signs of colic, the bisulphide of carbon 
should not be given until these have disappeared. In two 
cases where a pint of linseed oil was given after the last dose 
of medicine as an experiment to test the rapid elimination of 
the bots, superpurgation was set up, one animal dying in three 
days and the other only recovering after a long course of 
treatment. 

The procedure recommended by the Bureau of Animal 
ee of the United States, as quoted by Mr W. E. Dove,” 
is: “The day preceding the treatment a small amount of hay 
ahd a moderate amount of oats is given in the morning; in the 
evening food is withheld and a purgative given—Barbadoes aloes 
1 ounce, or raw linseed oil 1 pint. The day of the treatment, 
at six oclock in the morning, give 3 drams of carbon bisul- 
phide in a gelatine capsule; at seven o’clock repeat the dose 
in the same manner; and at eight o’clock give the third and 
last dose, making in all 9 drams of carbon bisulphide in three 
gelatine capsules.” 

“The above treatment is for the adult horse. For a yearling 
colt half the quantity of carbon bisulphide used for a mature 
horse will give the desired result. If properly administered 
the gelatine capsule reaches the stomach intact, but soon dis- 
solves, and the carbon bisulphide rapidly evaporates, suffocat- 


1 Les larves d’cestres chez les animaux. Progrés Agricole, vol. xxxi., No. 1546, 
September 1917. 
2 Bulletin No. 597. United States Department of Agriculture. 
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ing all bot larve and other parasites with which it comes in 
contact, but not injuring the horse. Worms are quite often 
expelled as well.” 

Bisulphide of carbon is an evil-smelling liquid which vapor- 
ises rapidly at ordinary temperatures. It is in great use asa 
fumigant against insects in grain (see page 77 for a general 
statement on Bisulphide of Carbon). 


GRUB, OR THE LEATHER-JACKET (Zipula) IN CorN. 


One of the insect features of 1917 was the destruction of 
seedling and young oats—in a less degree wheat and barley— 
in different parts of the 
centre and north-east of 
Scotland. Specially in 
parts of Perthshire and 
Forfarshire was the loss 
great. I had opportunity 
of visiting 4 number of 
farms in the surroundings 
of Perth where damage 
had been done. While 
in some fields the wire- 
worm larva (Agriotes) had 
done damage and was still 
at work—for in a num- 
ber of plants wireworms 
were found both half- 
buried and quite buried 
in the base of the plants, 
—and in other fields 
numbers of the grey slug 
(Agrolimax agrestis) were 
present, — these having Fig. 9.—Leaves of wheat and oats eaten by 
rasped the young leaves the Grey Slug (Agrolimax agrestis). 
in characteristic fashion From nature. Half natural size. 

(Fig. 9)—yet the bulk 

of the destruction was the work of the leather-jackets, seconded 
by eelworm. In some fields the young oat plants had been 
destroyed and large bare patches were a feature, the whole 
plant having disappeared. In every case except one, where I 
brought away with me oat plants attacked by the leather-jacket 
but still growing, microscopic examination revealed eelworms 
present in the roots. _ 

Crane-flies or daddy-long-legs or spinning-jennies belong 
to the family Tipulide, a very large family of the Diptera, 
or two-winged insects. Every farmer is familiar with the big, 
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sprawling, awkward-looking flies, with their stilt-like legs, 
though none of our species reach the size of a Chinese species 
whose outstretched wings measure four inches. 

Careful and detailed work is yet necessary in order to sepa- 
rate out from the numerous Tipulid species those that, as larvee, 
are destructive to agricultural crops. In different parts of the 
country,.in different seasons, and in somewhat different habitat 
—eg., marshy ground, clay soil, garden soil—different species 
may be in the majority. Of the leather-jacket larve collected 
by me in Perthshire, Zipula oleracea was the commonest, but I 
also found Zipula paludosa and Pachyrhina histrio. Pupe of 
P. histrio were found in the last week of June, from which in 
the same week adults emerged; and from Zipula oleracea larvee 
collected by me in Perthshire in late June, and placed on turf in 
my laboratory to complete their development, adults came away 
in late July and in August. In an earlier year, from 7’. oleracea 
larve collected in Aberdeenshire in the second last week of 
June, I bred out the first adults on July 25, two females and 
a male. One of the females laid a large number of eggs in the 
glass jar in which I had placed the material. Further, in late 
July, August, and September of 1917 there were collected, in 
the adult flying stage, numerous 7%pula oleracea, also Tipula 
lateralis and Tipula confusa. Theobald,! in addition to oleracea, 
paludosa, and lateralis, names Pachyrhina maculosa as a very 
abundant and troublesome species in Britain, and Pachyrhina 
quadrifaria., Dr Rennie? states the commonest species in Aber- 
deenshire and neighbourhood, in grass and corn land, to be 
Tipula paludosa ; he has found the larvee of histrio in the fields 
in comparatively small numbers, and has taken “in the winged 
stage in the district surrounding Aberdeen” Tipula varipennis, 
T. gigantea, T. lutescens, and Pedicia rivosa. Pedicia rivosa has 
been given me both as larva and adult, taken in various parts of 
Argyllshire by Miss L. H. Huie, F.E.S. The larva of rivosa is 
aquatic or semi-aquatic, being found in burns, in wet soil and 
slime, and under wet leaves; when extended, the larva, which 
is white and glossy, may measure almost an inch and three- 
quarters. 

The species troublesome to the farmer are known enemies 
chiefly in grass-land and broken-up lea, but their damage is not 
confined to grass and cereals, being often severe on cruciferous 
garden and allotment vegetables, on potatoes, and on peas and 
beans. Tuipulid larvee are also destructive at the roots of trees 
in the seedling and nursery stage. 


1 First Report on Economic Zoology. ‘British Museum. Natural History,’ 
03. 


2 On the Biology and Economic Significance of Tipula paludosa, in the ‘ Annals 
of Applied Biology,’ vol. ii., No. 4, April 1916, and vol. iii., No. 3, January 1917. 
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Life-history and Habits—In regard to life-history and habit of 
life, Tipula oleracea may be taken as typical. The adults are 
found flying in summer and autumn. The long legs, awkward- 
looking enough as the daddy makes effort to scramble up a 
window-pane indoors, are of service as the creature makes its 
way between grass blades at the time of egg-laying, when the 
females are found with. legs between the blades of grass and 
abdomen hanging vertically downwards, the tip reaching the 
soil, Several hundreds of eggs may be laid—some here, some 
there; the eggs are small and elongated oval, shining black to 
dull black in colour. I have several times caught ripe females 
in the open at a time when they were laying their eggs, and 
by a little pressure on the abdomen have induced the laying of 
eggs. The end of the abdomen of the female is pointed (the 
abdomen of the male ends in a knob) and fitted for the egg- 
laying; if one examine it with a lens, four horny-pointed pro- 
jections are seen, the upper two slenderer, the lower two broader, 
and all four can be brought together for the laying of the eggs. 

The larvee which hatch from these eggs feed to begin 
with on humus and rotting plant matter in the soil, and 
then on the live roots of young plants or on the delicate 
shoot or leaves of seedlings, and sometimes on the grain itself. 
The larva grows into the well-known leather-jacket, grey or 
brown-grey or earth-coloured, and with the tough skin that 
has earned for the larva its common name (Fig. 10). The 
head is retractile within the 
next joint of the body. If 
one looks closely into the head 
when it is being thrust out 
slightly during the movement 
of the larva, the horny-toothed 
Jaws may be seen, or one may 
test their presence by rubbing 
against them a iead-pencil or 
a knife; or they may be felt 
if one take a leather-jacket 
up into the open hand and 
allow it freedom of move- 
ment, when the looser skin Fig. 10.—Larve of Tipula oleracea. 
between the fingers is caught From nature. 
in the jaws, but is not broken 
or wounded; a very slight nip only is felt. Still closer 
examination would reveal on the head two small sensory 
feelers. At the hind end the last joint has, round its 
upper half, fleshy projections surrounding two dark-coloured 
structures, the spiracles, by which air is taken into the 
main breathing tubes. The lower part of this hind joint is 
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fleshy, and in its centre is the hind opening of the alimentary 


canal. The leather-jacket is legless. 


Fig. 11.—Larva of Tipula at root of corn. 


Fig. 12.—Soil showing galleries of the larva of 
Tipula oleracea. 


From nature, 


The larve hatched in 


summer and autumn 
feed over the rest of 
the year and into the 
next spring and early 
summer (there is con- 
siderable variation, 
according to actual 
time of laying and 
hatching, and depend- 
ing too on the amount 
and nature of the food 
supply and the weather 
conditions) —that is, 
the winter is passed, 
not in the resting pupal 
stage, but in the larval 
or leather-jacket feed- 
ing stage. In severe 
frost the leather-jacket 
may go deeper for pro- 
tection, and interrupt 
its feeding and lie 
quiescent until the 
environment becomes 
more favourable, but in 
more open weather in 
winter the larve may 
continue to feed. 

The leather-jackets 
in the soil feed at the 
roots of plants (Fig. 11), 
or feed hidden or halt- 
hidden in ploughed-in 
turf; but at night, and 
inmoist,muggy,sunless 
mornings, they come 
to the surface,on which 
they may be found 
crawling or feeding on 
young, above-ground 
shoots and __ leaves. 
They can tunnel again 
into the soil at will. 


Fig. 12 shows the tunnels made in the soil (I placed a 
leather-jacket in one of the galleries for the purpose of the 
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photograph) by some leather-jackets which I had collected in 
the open and placed, on return to my laboratory, on the top of 
soil into which they soon tunnelled. 

When the full-grown leather-jacket moults for the last time 
the pupa is revealed; this pupa is also 
characteristic. It has projecting spines 
on the abdominal joints, greatest in 
number towards the end of the 
-abdomen. In order that the adult 
daddy shall escape from its surrounding 
sheath without the, in its case, practi- 
cally impossible task of making its way 
unharmed through soil, the pupa by the 
aid of the spines wriggles to the surface Fig. 13.—Zmpty pupa-case 
and remains erect with the head and of Daddy-long-legs pro- 

forepart of the body above ground (Fig. tng from soil. 

13). Two smallhorns stick out from just “The, atult fas issued by the 
behind the head, and by means of these _—_ characteristic. 

air is supplied from the outside 'to the ; : 
breathing tubes. In due course, when the adult fly is ready, the 
pupa splits down the middle of the thorax, and through this crack 
the daddy escapes. The empty pupal skins are often to be seen 
standing up out of the soil and showing quite plainly the horns 
and also the slit by means of which the daddy has escaped. Pair- 
ing then takes place in the open, and a new egg-laying follows. 


How to Fight the Daddy. 


Remember that grass and clover lea are practically certain 
to be used as places for egg-laying by Tipula, and the less 
close-grazed the pasture the greater the likelihood of the egg- 
laying. The sooner then in late summer and early autumn the 
ploughing can be done and the grass buried, the less opportunity 
for egg-laying. This is why it is sometimes recommended to 
plough grass and clover lea in July. The reason underlying 
the advice is sound, and if it were possible to think only of 
daddy the practice would be excellent. But to advise farmers 
in Scotland to plough in July is a counsel of perfection. Great 
are the difficulties and disadvantages. The ground may at the 
time in summer be too hard for ploughing, there are other press- 
ing farm operations that need to be attended to, and there is 
the considerable loss in grazing for cattle and sheep. Besides, 
one cannot be sure that the next spring and summer are to 
bring with them the failure of the crop from leather-jacket. 
The alternative advice to this early ploughing, viz., the dressing 
of the land with gas-lime in order to kill eggs and young larvee 
_—good advice by itselfi—is open to some of the same dis- 
advantages, labour and others. 
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There is no doubt that grass and clover lea will be chosen 
by the female daddy for the laying of her eggs, and in 
such circumstances one should expect grub, and expecting 
it what can be done? Keep in mind that in the years 
when there is no outcry against or proved great loss from 
the leather-jacket, that still some leather-jackets are always 
present. Their number, however, has not been sufficient to 
cause appreciable loss. Besides, all the leather-jackets in a 
field of oats are not necessarily feeding on the oat plants. 
Rennie?! has proved experimentally that even in absence of a 
crop of any kind the larve of Zipula paludosa were able to 
complete their growth on such plant remains as they could find, 
and it is a common experience of those who have dug for or 
looked for the leather-jacket that, even in years of loss, if the 
larvee were wanted quickly and in numbers, it was easier to 
collect them in pieces of ploughed-in turf than at the roots of 
the crop plant: this was my repeated experience in a good many 
fields last June. It is overcrowding of the leather-jackets, with 
the consequent competition for food, which is the cause of crop 
destruction. Rennie, in the case of the paludosa grubs, as a 
result of most minute observation, suggests that “serious loss 
may ensue when the numbers of the leather-jacket in average 
samples of an affected area are about 10 to 15 per square foot 
of surface.” 

What warning, then, is given that a crop may be likely to 
suffer from “the grub”? One of the warnings is unusual num- 
bers of the flying crane-flies in the preceding summer, late 
summer, and autumn. This does not really need very special 
and trained observation, and one should not be too busy 
to take notice of it. In such a case the roller, if applied at 
the proper time, is most useful—eyg., rolling on cold dull days 
when the adults are sluggish and sheltering in the grass will 
kill many, while rolling in order to kill the grubs should be in the 
evening or in the morning in sunless weather when the leather- 
jackets are on the surface. Even in a swarm year for crane- 
flies, weather may at last be against them—e.y., persistent gales. 

There are conditions, too, which favour the grub. An 
important one is moisture. Various Tipula species show by 
their choice of places for egg-laying that a moist environment 
favours the leather-jacket. Rennie found in his experiments 
that lack of moisture caused a high mortality among his larvee, 
and he quotes in relation to this the belief “held by some 
farmers, that a wet summer and autumn foreshadows a plentiful 
supply of crane-fly in the following year.” If this be a justifi- 
able opinion, then such wet weather would be an additional 
warning to expect the worst and prepare for it. 

It has been stated earlier that the cereals are attacked when 


1 «The Annals of Applied Biology,’ vol. iii., No, 3, January 1917. 
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they are very young, at germination and following germination: 
the more drawn out the young stage because of weather the 
greater the loss from the grub. Once the crop has made some 
progress it is safe. In a suspected year, then, a dressing of 
nitrate of soda applied in time may save the crop. The 
likelier chance that changeable weather conditions will not 
delay the development and growth of the young plants is part 
of the reason for the recommendation of late sowing (especially 
in a cold or late district) practised by a few and disliked by 
the many. On the whole, I think it might be said fairly in 
connection with the fields I saw in Perthshire, that late-sown 
oats did not suffer so much as early-sown. Late sowing may 
carry risks with it as regards the harvest; but in daddy years 
in cold places liable to checks in spring, fields will be saved by 
the late sowing. I am familiar with the dislike to late sowing, 
and have a pleased recollection of an enthusiast for early 
sowing standing among the ruins of his own crop, yet declaring 
that early sowing was worth £2 an acre to him. 

An interesting point in connection with the leather-jacket 
infestation in 1917 was that newer varieties, not tillering much, 
suffered most. In equal attack, tillering varieties will stand as 
against non-tillering varieties. 

Where a crop is so badly infested that failure is practically 
certain, the land should be deeply ploughed and another crop 
taken. 

No insecticide is known which would be practicable to apply 
on a field scale: cost would prevent the use of bisulphide of 
carbon. It is possible that napthalene in some form may 
prove helpful. Dressings of salt are sometimes applied, but the 
evidence is conflicting: some are enthusiastic as to good results, 
others declare no benefit. When the grubs are known to be at 
work in spring, harrowing should be done, when the plants are 
about 3 inches high. The harrowing would expose the leather- 
jackets to birds, while a heavy roller would kill many. 

There is a belief that a severe winter causes a high mortality 
among the leather-jackets, but this is not to be relied on, for 
the leather-jackets are hardy, and they can in severe conditions 
pass into a dormant stage. Miss Ormerod had leather-jackets 
subjected to 40 degrees of frost and yet some recovered ; others, 
frozen until they were brittle, became quite active again on 
being thawed. 


THE GRAIN OR GRANARY WEEVIL (Calandra granaria). 


This is a very destructive enemy of stored grain which I 
have referred to more than once in the ‘ Transactions. Among 
other examples of its work, a specimen of “malt” has just 
reached me, the grains being absolutely ruined by this weevil, 
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A photograph of some of the grains from the infested sample 
is shown in Fig. 14. 

The weevil is very small, measuring only one-eighth of an 
inch in length. -Examined with a hand-lens the characteristic 
projecting snout is seen. The weevil is brown-black in colour, 
with its antenne and legs reddish. The grubs are white with 
brown horny head and jaws, and with the body wrinkled and 
legless. 

The barley or other grain—wheat, oats, Indian corn—is 


Fig. 14.—Barley injured by the Granary Weevil (C. granaria). 


The exit holes of the newly-developed weevils are seen in many of the spoiled grains. 


From nature. Natural size. 


destroyed both by the weevils themselves and by their grubs; 
the beetles puncture the grain, feed off it, and hollow it out; in 
other grains the grubs live, spending their whole larval life 
inside the grain, also hollowing it out. The pupal stage is 
passed in the spoiled grain, the full-fed grub having pupated 
where it fed. The whole life-cycle.can, in favourable condi- 
tions, be completed in a month. A temperature of 80° F. has 
been proved to be very favourable for the rapid multiplication 
of the weevils, a confined atmosphere and some moisture also 
being favouring conditions, ' 
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The beetles are long-lived. In an experiment with ©. gran- 
aria I bred out a number of these weevils on the 2nd of 
June. These beetles were allowed to remain on wheat-grains 
provided for them, with plenty of space to move about. All were 
alive on July 31, when I took twenty-four of them and placed 
them on fresh wheat-grains in a confined space—viz., a small 
glass tube, kept stoppered until the weevils were changed to 
fresh quarters. At periodic intervals the weevils were changed 
to new glass tubes containing sound grains. All the weevils 
were looked for and counted at each time of changing, and 
any dead ones noted (these weevils feign death on being 
touched or disturbed, and lie quite passive for a time with legs 
tucked in; if breathed on they move). The details of my 
experiment can be read in the accompanying table :— 


pS Ce OF ED ber oF me ; Mortality | Remarks, with proof of 
ae Sy a ee 
1 24 July 31 to Aug. 14 | 24 alive | Grubs found on 
dissection 
2 24 Aug. 14to Aug.19 |,, ,, y; “4 
3 24 Aug. 19 to Sept. 25 Sak 35 ‘ * 
4 24 Sept. 25 to Oct. 7 af oe Newadults bred out 
5 24 Oct. 7 to Nov. 10 ase 3 Pupe ; new adults 
| bred out 
6 2451 Nove lOjtosDeci 2 155, 55 Grubs on dissection 
7 24 Dec. 2 to Jan. 8 mt 5 % 
8 24 Jan. 8 to Feb. 12 WB as Newadults bred out 
| 9 23. | Feb12'to Feb: 24 -| 92) ,, a3 + 
re LO 22. | Feb-24to March 15 | 22.,, | of x 
taal 22 | March 15 to April 3 | 16 ,, i 5 
12 16 | April 3 to April 25 | 16 ,, rs 5) 
13 16 | April 25 to June 2 es) ee 
14 12 June 2 to July 19 3) ay = 
15 3 | July 19 to Aug. 4 none alive 
| on Aug. 4 


1 One killed accidentally in changing to new glass. 
2 Four escaped from confinement. 


The destiny of these twenty-four Calandra granaria with 
which the experiment started was— 
1 died between 7 and 8 months old. 
ih ”» ” 8 and 9 ” 
x 9 and 10 F 
at 11 months old. 


”» 


”? 


6 

3 

1 was accidentally killed when 12 months old. 

5 died over 12 months old. 

4 escaped from confinement when over twelve months old. 
3 died between 13 and 14 months old. 
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The glasses containing the weevils were kept in the warm 
months of the year in an unheated room, but in the cold months 
the glasses were kept in my study, where there was a fire, 

After removal of the weevils used in the experiment, some 
of the glass tubes were allowed to remain stoppered until the 
month of December following the death of the last weevils. 
Some of these, though showing a considerable amount of mould 
from the moisture inherent in the grain and the frass of the 
feeding grubs and weevils, contained live weevils, the descend- 
ants of the original twenty-four. 


Thus in Experiment 8 the glass in December contained 147 Calandra. 


” ” 9 ” bP] 106 ” 

” ” 10 r ” ” 14 »” 

” 99 11 ” ” 210 ” 

” 33 12 ” ” 38 rb) 
Treatment. 


In the treatment of grain in small bulk, the grain should 
be placed in an air-tight bin or receptacle, while bisulphide of 
carbon! is poured into a shallow vessel or vessels, which are 
then placed on the top of the grain to be treated, and the bin 
closed. Owing to the rapid diffusion through the air of the 
bisulphide of carbon vapour, the space in which the fumigation 
is being done must be rendered as air-tight as possible, else the 
concentration of gas in the air becomes too weak to kill the 
insects. The liquid carbon bisulphide rapidly vaporises, and 
passing down through the grain, kills the insects. The bin is 
kept closed for twenty-four hours. Hinds and Hunter, as a 
result of experiments in the United States, point out that the 
temperature at which the fumigation is done is very important. 
Following Hinds and Hunter, 2 to 3 lb. of bisulphide of carbon 
is sufficient for 100 bushels of grain, or 5 1b. of bisulphide of 
carbon for 1000 cubic feet of space, with the temperature 67° F. 
to 70° F. 

The fumigation of large stores or mills with bisulphide of 
carbon is not in favour, partly because of risks of fire (see 
separate note on bisulphide of carbon), There are objections, 
too, against other fumigants. 

In the United States a considerable amount of experimental 
work has been done in testing the effect of different tempera- 
tures on the life of not only Calandra, but a series of other 
grain and flour pests; and I quoted in the ‘Transactions’ for 


1 See the note on bisulphide of carbon on page 77. 
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1913 the statement that if the temperature be raised to 125° F., 
and kept at this for several hours, the grain-infesting insects in 
their various stages of development are killed. This method of 
fighting the insect enemies of stored grain is now being greatly 
practised in the United States and Canada, and with success. 

In India an allied species, the Rice Weevil (Calandra oryze), 
is, along with some other beetles, the cause of great loss. 
From the Agricultural Research Institute, Pusa, a Memoir 
was published! in 1916 on some grain-infesting insects. The 
authors of this Memoir recommend the instalment of an “air- 
blast separator.” The grain is treated twice. First, it is 
subjected on arrival to blasts of air devised to remove from the 
grain fed to the blast, free insects and spoiled—and therefore 
lighter than sound—grains. The grain thus freed would still, 
in some cases, contain eggs or newly hatched or not long 
hatched grubs, and therefore the second cleaning follows after 
a time. The interval allowed between the first and second 
cleaning is sufficient for the eggs to have hatched and for the 
grubs to have attained some size, and yet not long enough to 
have allowed new adults to proceed to their egg-laying. 


BISULPHIDE OF CARBON. 


In reply to various correspondents who ask for information 
as to this fumigant—bisulphide of carbon—I give a few notes. 

Bisulphide of carbon consists of two parts sulphur combined 
with one part carbon, its chemical formula being CS,. It is a 
colourless liquid made by passing the fumes of burning sulphur 
over red-hot charcoal; the vapours resulting are cooled, giving 
the liquid, which is somewhat heavier than water. This 
bisulphide of carbon contains impurities which cause no inter- 
ference with the poisonous properties of the vapour, but if such 
bisulphide of carbon be poured over food or clothing, or on to 
the floor of a museum case or insect-collecting box, a stain is 
left on the evaporation of the liquid. Bisulphide of carbon, 
with impurities removed, vaporises completely without leaving 
a stain and without injuring food. The vapour is also a 
disinfectant. 

The liquid bisulphide of carbon can be kept quite safely for 
any length of time in a dry store, care being taken that the 
tin or glass bottle containing it is kept securely stoppered and 
air-tight. Bisulphide of carbon evaporates very readily and 


1 Memoirs of the Department of Agriculture in India, vol. iv., No. 6. “The 
insects attacking stored wheat in the Punjab, and the methods of combating 
them, including a chapter on the Chemistry of Respiration,” by J. H. Barnes, 
B.Sc., F.F.C., F.C.S., and A. J. Grove, M.Sc. 
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quickly on exposure to the air and at ordinary temperatures, no 
heating of any kind being necessary. The vapour or gas is 
more than two and a half times heavier than air, so that in. 
using the liquid this should be placed above the material to 
be fumigated, for the fumes will sink and pass down and out 
to the side more readily than upwards; while the vapour does 
sink so that the lower levels will have the greater concentra- 
tion, yet the vapour also gradually diffuses through the whole 
confined space. 

The first use of bisulphide of carbon was against insects 
infesting stored wheat sixty years ago, and it is in great use 
to-day for the same purpose. It is also used against larve or 
grubs in the soil—ey., the maggot of the Cabbage Root Fly, 
wire-worms, chafer grubs. In using it against soil-infesting 
insects the /7quid must not be allowed to touch the roots of the 
plant, else these are injured; the vapour, however, is quite 
harmless to the plant. In the strengths used, the vapour does 
not spoil the germination of seed, or taint or discolour fruit. 
There are instruments in use for introducing the liquid to the 
soil close to plant roots, but the rough-and-ready method is 
just to make a boring with a rod or bar, to pour in the bisul- 
phite of carbon, and then close the hole by means of soil 
pushed over the hole by the foot. On a garden or allotment 
scale the treatment is not too expensive, but it is on a field 
scale. In very light sandy soils the liquid diffuses too rapidly, 
so that insects present are not sufficiently long in the necessary 
strength of gas. In heavy clay soils, especially if wet, diffusion 
is too slow. 

The vapour or gas fumes have a very disagreeable odour— 
“essence of stinks” is the laboratory name—and if persistently 
breathed one’s sense of smell disappears, giddiness ensues, and in 
time the man falls down insensible. There is no need for fear, 
however, only for care, in its use in the ordinary ways recom- 
mended. The fumigation is done in a confined space, and a few 
hours’ ventilation—up to twenty-four in the case of a large build- 
ing—clears away, except in very enclosed corners, all traces of 
the gas. Light must not be brought near the vapour, which is 
explosive in naked light; the operator should not be smoking. 
Fumigation should preferably be in the daytime, when no 
artificial light, not even electric light, is in use. 


ANOBIUM PANICEUM (Sttodrepa panicea), 


As last year, so again, biscuits have come to me infested by 
this little beetle. In Fig. 15 the holes in the biscuit are due 
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to Anobium. The white caterpillars are those of the very 
troublesome Mediterranean Flour Moth, and the two large 


Fig. 15.—Piece af Dog Biscwit infested by Anobium paniceum. 


Lying on the biscuit are other insects found among biscuits. 


beetles are Zrogosita mauritanica, which feeds on the other 
biscuit enemies. 


LARVA OF THEREVA NOBILITATA. 


This grub, sometimes mistaken for a more than usually 
active wireworm, was sent to me from the neighbourhood of 
Edinburgh. In other years the same species of grub had come 
to me from several counties in the south and middle of 
England. The parent is a fly named Thereva nobilitata. 

The grub is worm-like—it has been sent to me as a white 
worm—long, thin, and round, with pointed head and hind ends. 
The colour is yellow-white with brown head. If a lens be 
used six bristles will be seen in front, two on each of the first 
three joints behind the head, at the hind end other bristles, 
and at the apex two short projections. It is active and 
serpent-like in its movements. The grubs live in the soil, and 
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in habit are predaceous and carnivorous. Collinge,! who has 
bred out different species, fed the larva on the grubs of the 
Turnip Gall Weevil, the small maggots of a fly, and earthworms. 


THe Turnip GALL WEEVIL (Ceutorhynchus sulcicollis). 


This beetle measures less than one-eighth of an inch in 
length; it is oblong-oval in shape, and black in colour, the 
upper surface being covered with a greyish pubescence, and 


Fig. 16.—The Turnip Gall Weevil Fig. 17.—G@alls of Turnip Gall 
(Ceutorhynchus sulcicollis). Weevil on root. 
Magnified. From nature, 


the under surface with lighter scales; the legs are black. A 
distinct curved snout is present. The thorax narrows from 
behind forwards, and has a groove down the middle of the 
upper surface (Fig. 16). 

The larva or grub is white or yellowish-white in colour, 
with brown head and jaws; the body is wrinkled and legless. 
Full grown it measures less than a quarter of an inch. 


1 “ Observations on the Life-History and Habits of Thereva nobilitata and other 
Species,” by Walter E. Collinge, D.Sc., F.L.S., F.E.S., ‘Journal of Economic 
Biology,’ vol. iv. 1909. 
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_ This weevil is an enemy of Cruciferous plants, not only cul- 
tivated forms like turnip, swede, cabbage, but also weed cruci- 
fers such as charlock, whose roots I have several times found 
very badly galled by the pest. The insect is specially harmful 
to young plants, badly attacked specimens making no growth 
of tuber; sometimes the loss is great. 

The female weevil lays her eggs in or on the root. When the 
eggs hatch the grub 
gives rise to a gall 
(Figs. 17,18). Sometimes 
the galls or swellings are 
confused with the mis- 
shapen growths due to 
the finger-and-toe para- 
site, but the galls due to 
the weevil are hard to 
the touch, and if the gall 
be cut across the grub 
will be seen lying in it. 
The full-grown grub 
leaves the gall and goes 
into the soil for pupa- 
tion; the pupa is enclosed 
in an earthen cocoon. 

The adult weevils are 
developed at different 
times in the year, the 
length of the life-cycle 
from egg to adult differ- 
ing according to the 
season. Theobald states 
that in summer the 
whole life-cycle can be 
completed in fifty days. 
On the other hand, if the Fig. 18.—G@rubs of Turnip Gall Weevil in 
overwintering be in the pipet sos T0Ot: 
grub stage the time is From a specimen In my museum. 
greatly lengthened out. 

After an attack a crucifer crop should be avoided in the next 
year. Infested turnips may be fed to sheep, but as all the 
brood or broods are not in the same stage at the same time, 
the land after an infestation is sure to harbour the pest, and 
should be ploughed deeply. 

Infested cabbage stumps and removed plants should not just 
be thrown down into a heap, as in such condition the insect 
can complete its development. 

VOL. XXX. F 
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CEUTORHYNCHUS CONTRACTUS. 


This is a smaller weevil, measuring up to one-sixteenth of 
an inch, In colour this beetle is shining black, with the wing- 
covers green-black. A slender snout is present. A lens is 
necessary for any details. 

The adult beetle in some years is very destructive to seed- 
ling turnip and young mustard plants. The late Miss Ormerod, 
in her report for 1895, quotes a case where young mustard 
plants, checked by frosts in the month of April, were com- 
pletely ruined by an onset of these little beetles. So also 
turnips—in the very young, germinating, and seedling con- 
ditions—may be ruined. The beetles attack the seed leaves 
above ground, or the very young stem, or the newly-sprouted 
seedling may be attacked and destroyed before the plant 
reaches the surface. 

Some years ago Professor Trail and Dr Greig made a series 
of observations on this weevil, and found that the insect was 
kept off if the seed had been steeped in paraffin before sowing. 
From Dr Greig’s record of the experiments I quote two tables. 


1904. Length of drill. Weight of root-tubers. 
Paraffin . , , : 43 feet 95 lb. 
Turpentine . Z : ns Ds; 
Untreated . : : 55 US = 
SEED STEEPED FOR FOUR HOURS. 

1905. Length of drill. Number of root-tubers. Weight 
Turpentine ; . 33 feet 51 ; 100 Ib. 
Untreated . 5 . ss 43 854 ,, 
Paraffin . : ; a: 49 Ola. 
Untreated . 3 , “ 45 o0m 


THE STRIPED PEA AND BEAN WEEVIL (Sitones lineatus). 


This beetle was sent to me as doing great damage to peas in 
the spring. It is an enemy of other leguminous crops besides 
the pea—for example, bean, clover, lucerne, vetch. The grub 
lives at the roots of plants and feeds there, but the most 
destructive stage of the insect is the adult weevil. Its work 
on pea is typical: the very young plants are attacked and 
eaten off, so that whole stretches of the plant disappear; the 
older peas have their leaves so notched and eaten that the life 
processes of the plant are interfered with, the feeding leaf sur- 
face is greatly reduced, and the carriage of sap prevented. 

The weevil appears early from its winter quarters when the 
weather is favourable, and can be met with from spring on- 
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wards to the autumn; there is more than one generation in 
the year, and the winter can be passed either in the larval 
stage or in the adult stage. 

The beetle measures one-fifth of an inch in length, and is 
dull in colour, and especially when lying on the ground—and 
the beetles fall easily, and one may say purposely—is very 
difficult to see. The actual body colour is black, but this is 
concealed by a covering of smoky grey or copper - coloured 
scales. The thorax shows three lighter longitudinal lines. 
The wing-covers may show a number of lines alternately 
lighter and darker, but these may be absent. 

In cold weather the weevils shelter under clods; rolling 
with a light roller would not only destroy shelter places, but 
keep the beetles from coming up. On a garden scale the 
beetles should be shaken off the plants on to tarred sacks or 
canvas. Dusting the plants with soot when the dew is on 
them renders the plants unpalatable to the weevils. 


THE ANTLER OR Grass Motu (Chareeas graminis). 


Just as with the Diamond-Back Moth so also with the 
Antler Moth, while some specimens can be found every year 
in many localities, yet periodically there are increases in 
number far above the normal, resulting in a plague. There 
were plague years in the north of England in 1824, 1827, 1881; 
in mountain districts in Wales in 1884 and 1910; and in the 
hill pastures in the south of Scotland in 1830, 1836, 1885, and 
1894. In the year 1885 in Scotland the Ettrick and Yarrow 
upland pastures were greatly damaged, and in 1894 over a very 
large area, extending from Roxburghshire right across to Ayr- 
shire, hill pasture suffered severely. In June of 1917 letters 
reached me describing the masses of caterpillars that were at 
work in a hill district in the north of England, “little streams 
being choked with them.” This finding of great numbers of 
drowned caterpillars in small rills and rivulets had been de- 
scribed by the late Miss Ormerod and others as a feature in 
earlier devastations. At the end of June, and in the beginning 
of July, caterpillars, pupz, and moths (3rd July) were sent to 
me, and these proved to be the Antler Moth in its different 
stages. Westmoreland, where the pest was in great numbers, 
and also Yorkshire, are sufficiently near the south of Scotland 
to make it possible that with favouring conditions the pest 
may make its appearance there in destructive numbers. 

The moth measures over an inch and a quarter in spread of 
wings. It gets the common name antler moth from the light- 
coloured branched line which, when the wings are extended, 
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is seen to run, in each front wing, from the body half-way 
across the wing. The general colour of the front wings is grey- 
brown or brown-grey ; the hind wings are paler grey-brown. 

The caterpillar measures when full grown up to an inch and 
a quarter in length. The body is round, and the various joints 
are clearly seen; the colour is variable, from dingy grey-brown 
to bronze-brown; the under surface of the body is paler in 
colour; a pale line runs down the middle of the back, and 
three other pale lines along each side of the body; there are 
sixteen legs. The moths are found flying in July, August, and 
into September. 

The moths are in flight chiefly in the morning and forenoon. 
They drop their eggs among the grasses, and the most likely 
thing—there is some variation of opinion—is that the cater- 
pillars hatch soon, and pass the winter in shelter as partly 
grown caterpillars, coming out from the winter-sheltering 
places in April, and continuing their feeding till June. The 
full-grown caterpillar passes into the soil for pupation. 

Hood Plants——Records from Sweden and Finland indicate 
that the caterpillars of the antler moth can be serious enemies 
to wheat, rye, and barley. The British records, however, do 
not contain any exact record of destruction to cereals; but in 
consonance with the fact that the caterpillars are found in 
_upland and mountain pasture and moorland, any exact list of 
plants given as attacked includes a number of coarser grasses 
and also sedges and rushes. Thus the late Mr Service—a well- 
known naturalist in the south of Scotland, who made observa- 
tions during the antler moth plague in Dumfriesshire and 
Kirkeudbrightshire—names as the plants most commonly taken 
by the caterpillars the following grasses: Bent Grass (Agrostis 
vulgaris), Mat Grass (Nardus stricta), Blaw Grass or Purple 
Molinia (Molinia cerulea), Tussock Grass (Aira cespitosa), 
Rough-stalked Meadow Grass (Poa trwialis), Yorkshire Fog 
(Holcus lanatus); the following sedges—Deer’s Hair (Scirpus 
cespitosus) and Cotton Grass (Hriophorwm vaginatum); also 
the rushes, Sharp-flowered Jointed Rush (Juncus articulatus) 
and Heath Rush (Juncus squarrosus). 

Mr Snell, of the Board of Agriculture and Fisheries, describ- 
ing, in the ‘Journal of the Board of Agriculture’ for August 
1917, the work of the antler moth caterpillars in Yorkshire, 
names the following as food plants: Tussock Grass (Aira 
cespitosa), Mat Grass (Nardus stricta), Sweet Vernal Grass 
(Anthoxanthum odoratum), Sheep’s Fescue (festuca ovina), 
Fiorin (Agrostis alba); also species of sedge (Carex), and such 
rushes as Heath Rush (Juncus squarrosus) and Wood Rush 
(Luzula). This is a vegetation more or less characteristic of 
the mountain Fell and moorland on which the caterpillars 
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were at work, and which was ruined as feeding-ground for 
the summer. 

It is important that careful—not merely general — note 
should be made of the actual food plants, because on this 
knowledge will depend whether there will be risk of the 
_ caterpillars migrating from the high-lying grounds, which are 
their ordinary habitat, to lower levels, where cereals and the 
better pasture grasses are found. 

The natural conditions which favour the increase of any 
special insect species in a particular year or years are some- 
times obscure; but in the case of this plague in Derbyshire 
in 1917, Mr A. C. Cole, of the Board of Agriculture and 
Fisheries, and Dr Imms, of Manchester University, in their 
Report in the ‘Journal of the Board of Agriculture’ for August 
1917, suggest as causes the comparative scarcity of birds—e 4., 
the lapwing and the starling (in previous devastations starlings 
and crows had been noticed gorging themselves on the cater- 
pillars); the persistent snow, under cover of which the hiber- 
nating caterpillars were protected; the frost- bound ground; 
and, very important, the fact that, on account of the Defence 
of the Realm Regulations as to lights, the farmers did not 
risk carrying out the usual burning of the coarser mountain 
pasture growth—“this burning, usually done at the end of 
March and the beginning of April, being an important factor 
in destroying the insect whether in the egg or caterpillar stage 
of its life-history.” 

In the 1917 plague, as was the case also in previous plagues, 
quantities of caterpillars were found collected at the base of 
stone walls up which they had tried to climb, but had slipped 
down again. This poor power of overcoming obstacles has 
suggested a method of staying the march of the caterpillars 
and trapping them—namely, thé making of a trench in the 
path of the moving caterpillars; and it has been suggested 
that in a normal time, without labour difficulties, trenches 
might be cut early in the spring following an autumn and 
winter likely to have favoured the caterpillars. Some warning 
is always given of the likelihood of a colossal egg-laying and 
a consequent horde of caterpillars by the impressive numbers 
of flying moths that would be seen in the preceding July 
and August. Various writers have referred to the wonderful 
sight of thousands of moths in active flight for a restricted 
period of the morning or forenoon in a year that preceded 
a plague. 

DAMAGE TO GOOSEBERRIES. 


At the end of June Mr J. H. Milne-Home sent some goose- 
berries and two specimens of an insect found on the fruits. 
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The insects were Capsid bugs in an early, immature stage. 
These insects were suspected of doing the damage. Considerable 
damage had been done to the gooseberry fruit. “The fruits 
appeared at first to be slightly wounded, then they split open, 
and eventually dropped off.’ When in July more examples 
of the insect were looked for none could be found, and the 


Fig. 19.—Apples showing marks due to the feeding of the Capsid Bug 
(Plesiocoris rugicollis). 


From nature. 


damage to the gooseberries had ceased. It is not certain that 
the bugs were the true cause of the loss, but injury to fruits by 
Capsids has been recorded by various authors. Recently in 
England, Fryer and Pethybridge have been investigating injury 
to apples by such bugs. Fig. 19 shows a spotted apple; the 
“spotting” follows the puncturing of the apple by the beak 
of the bug named Plesiocoris rugicollis. 


THE PEAR MIDGE (Diplosis pyrwora). 


{n the ‘Transactions’ for 1915 I gave some notes on the Pear 
Midge. In October 1916 one of our members wrote me about 
a pear-tree which till the previous season had been a heavy 
cropper, but in 1916 the crop had practically been completely 
destroyed by the larvee of the pear midge. In June of 1917 
my correspondent again wrote telling me that the tree was at 
this time carrying the biggest crop he had ever seen, and adding: 
“Towards the end of last season I pared all the turf off under 
the tree and round about it. This was burned directly. Having 
brought all the land near the tree under cultivation, I did not 
get my plan of spreading soot thickly under the tree carried out 
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as well as I would have liked. I did so, however, as thoroughly 
as I could just as the blossom was appearing. If I have got rid 
of the pest, I am inclined to give the paring and burning the 
turf most of the credit.” The purpose of removing the soil 
below the tree that had been infested in 1916 was to remove 
and destroy the hibernating larvee or pupe of the midge. The 
plan is an excellent one in a restricted area. 


THE Ivy AND GOOSEBERRY RED-SPIDER (Bryobia pretiosa). 


From Banff, ivy leaves came covered with this little red- 
spider or mite; the leaves showed the discoloured spots and 
the bleaching which are 
characteristic of the work 
of this pest. The mites 
rasp the external tissue 
and drain away the plant 
juices. The letter accom- 
panying the specimens 
stated that the red-spiders 
were damaging a good 
deal of ivy in the district, 
and that there was fear 
lest the pest might spread 
to other plants. The fear 
. was well founded, for this 
Bryobia of the ivy can be 
very destructive to goose- 
berry and currant and to 
other fruit plants. Ihave 
had specimens of goose- 
berry twigs sent from the 
west of Scotland in the 
month of February, har- 
bouring both the hiber- Fig. 20.—Peculiar “Web” of the Tetranychus 
nating eggs and adult or red-spider of lime-tree. 
mites, The latter ran From nature. Reduced. 
about actively on being 
warmed. The ivy leaves sent from Banff in May had on them 
both the six-legged young and the eight-legged adult. 

Treatment.—Spray with liver of sulphur (sulphide of. potas- 
sium), 3 lb. to 100 gallons of water. Theobald recommends 
paraffin jelly with the formula: “ Boil together 5 gallons of 
paraffin and 8 lb. of soft soap; when boiling add a pint of water, 
and stir well. Remove from fire and allow to cool, and the 
result is a jelly; for spraying use 10 lb. of this jelly for 40 
gallons of water.” 
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There has been some controversy in the literature as 
to whether the Ivy Bryobia was a. different species 
from the one found 
on gooseberry and other 
plants. Dr Ivar Trag- 
ardh,! of the Swedish 
Entomological Experi- 
mental Institute, has 
cleared up _ difficulties, 
and shown that the mite 
or red-spider, appearing 
under the names Jb, 
preetiosa, nobilis, gloriosa, 
ribis, and pratensis, are 
all just variations or 
different stages of Bryobia 
preetrosa K. 

Some of the red- 
spiders, specially of the 
neighbouring genus Tet- 
-ranychus, spin distinct 
webs of silk, under cover 
of which they shelter 
and feed. I have had 
sent to me a piece of 
‘whin quite surrounded 
by such a delicate web. 
Figs. 20 and 21 are 
photographs of a web of 
peculiar shape taken } 
from a lime-tree. The 
lime-tree red-spider is | 
sometimes met with in 
immense numbers, and is | 
destructive to the leaves. 
The curious - tube-like | 


ss & ee structure of Fig. 21, the | 
g. 21.—Peculiar “* Web” of lime-tree : : 
red-spider (Tetranychus). result of the De ates 
From nature. Reduced. of the red - spiders, 
measures a foot long, and 
there are thousands of little red-spiders in it. 


THRIPS. 


The various Thrip species are very minute insects which 
are often troublesome in greenhouses and in frames, and also 


l Bryobia prectiosa K., by Ivar Trigiirdh, Meddelande 92. friin Centralanstalten 
for forsdksvasendet pa jordbruksémariidet. Entomologiska avdelningen, Nr. 17. 
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on a number of plants out of doors. The adults—a low-power 
microscope is required for any detail—are elongated forms with 
four wings; the mouth parts are fitted for breaking and tear- 
ing the outer surface of leaf or petal, or delicate stem or young 
pod or succulent fruit, and then lapping up the sap: if the 
drain on the attacked part is severe enough on account of the 
numbers of the insect, the tissue shrinks or curls. The wounded 


Fig. 22.—Leaz of Cucumber. 
Natural size. From nature. 
The spotted appearance is the result of thrips attack. 


part of the plant is spotted. Sometimes these spots show as 
light or silvery areas, as in the case of the cucumber leaf in the 
illustration (Fig. 22). Four narrow wings are present, which 
have long fringes. The feet are interesting, as, instead of 
ending in claws, the tip of each is a small expansible bladder 
or sucker. 

The life-history is simple. The eggs are laid in the organ 
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attacked, and from these hatch tiny forms which have six legs ; 
these move about over the surface of the attacked part, wounding 
the tissue and sucking up the sap. After moulting, a stage is 
reached where four short wing-cases show, and, after a further 
moult these are seen to be longer, reaching well down the 
abdomen. In this last stage the insect is restful, not feeding, 
as changes are taking place which will result in the adult. The 
so-called resting stage may be on the plant or in the soil to which 
the full-fed larva had dropped (according to the species), and 
after a moult the adult issues. 

In greenhouses and under frames, nicotine fumigation in a 
moist atmosphere is a well-known and successful treatment. 


THE Larce Brown WEEVIL (Hylobius abietis). 


From many parts of Scotland this scourge of young conifer 
plantations continues to be sent to me. The weevil lays its 
eggs in the stumps and roots of felled conifers, pine chiefly ; 
between the wood and the bark the weevil grubs gnaw 
galleries, at the end of which a bed is eaten out in which, 
covered by wood-chips and sawdust, the full-grown grub pu- 
pates. When the resting stage is over 
the newly-developed weevils eat their 
way to the outside, through bed-cover 
and bark, and proceed to young newly- 
planted trees in order to feed. Young 
trees, up to seven or so years, are 
attacked, the bark being eaten off in 
patches. The bark is eaten right into 
the cambium; irregular patches may be 
gnawed away right from top to bottom 
of the young plant, and many thousands 
of plants are completely killed. Under 
normal conditions suitable breeding- 
places are common enough, but at 

; present, with the immense fellings all 
Mapp ie one Naom asters, tek over eine country, an increase of their 
onthe average} to inch. . breeding areas must almost necessarily 
mean a multiplication in the number 
of the weevils. Newly-planted areas will then be exposed to 
more than the usual risk—indeed one of the problems of 
reafforestation will be how to guard against the destructive 
work of Hylobius abietis, . 

In ordinary forest practice, as a means of protection against 
the pine weevil, where a wood is felled in compartments, 
successive fellings close to one another are avoided—z.e., the 
intention is to avoid having a newly-felled area and a newly- 
planted area close together. Otherwise the newly-felled area 


Fig. 23.—Hylobius abietis. 
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with its stumps affords the ideal place for the weevils to lay 
their eggs from which the new brood is reared, and the new 
weevils, on issuing from the brood places, find waiting them 
their normal and favourite food—viz., the newly-planted area. 
Before the war it was sometimes difficult, on account of blow- 
downs and for other reasons, to avoid recently-cut and newly- 
planted sections being beside one another, but after the war 
this problem will be tenfold greater. 

In some parts of Scotland it was a regular practice, before 
the war, to grub up and destroy the stumps and main roots of 
felled trees, the labour and expense involved being justified by 
the protection afforded against Hylobius abietis, whose breeding- 
places were destroyed. Another measure practised was the 
barking of the stumps and the main roots, these last being bared 
for the purpose. One proprietor fought the weevil by spoiling 
its brood places by creosoting the stumps and main roots in 
summer when these were dry enough to absorb the creosote. 

The adult weevils should be trapped and collected before they 
have got to work on the young trees. Pieces of freshly-cut Scots 
pine or spruce bark, laid here and there, inner surface down- 
wards, are capital traps. The weevils collect on the under 
sides of these traps to gnaw the inner bark. The traps are 
visited, and the sheltering and feeding weevils are collected and 
destroyed. 

The weevils have wings and are quite good fliers, as any one 
ean prove by holding one of them in his open hand spread 
out to the sun, when the weevil will soon spread first its wing- 
covers and then its flying wings, and soar away; this ability to 
fly prevents the success of trenches dug round a nursery or 
plantation of young plants. In spite of their ability to fly, the 
weevils cannot be described as active; they walk more than 
they fly, and can be easily collected. 

Among the natural enemies of this insect is a small but 
active Hymenopterous parasite named Bracon. Mr James 
W. Munro has worked out the life-history of this parasite.’ 
The female Bracon lays her eggs on the Hylobius grub, the 
eges being laid in clusters. The larve from these eggs do 
not bore into the weevil grub, but feed externally on it, com- 
pletely destroying it. When the Bracon larve are full-fed, 
each spins a cocoon for itself, under cover of which it pupates. 
Clusters of the yellow or yellow-brown Bracon cocoons are 
found beside the ruined Hylobius larva, whose hard, horny, 
indigestible head and jaws can be found lying among the 
empty Bracon cocoons long after the adult parasites have made 
their way out to the open air. 


1 “The Structure and Life-History of Bracon Sp.,” by James W. Munro, 
B.Sc., in ‘Proceedings of the Royal Society of Edinburgh,’ vol. xxxvi., Part i. 
(No, 20). 
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THE CLAY-COLOURED OR RASPBERRY WEEVIL 
(Otiorhynchus prcipes). 


This is an enemy of fruit-trees and bushes, and is also a 
troublesome beetle in plantations of trees other than fruit- 
trees. The adults bite out the buds and gnaw the bark of 
shoots, and their destructive work is known all over the 
country, for the beetle is widely distributed. It is a general 
feeder —raspberry, apple, plum, strawberry, damson, and a 
number of broad-leaved trees being used as food plants. The 
damage to young shoots is very characteristic, the bark being 
gnawed off in rings and the wood exposed. The grub lives in 
the soil, feeding on the roots of plants. 

The beetle measures from one-quarter of an inch to one-third 
of an inch in length; it is dark in colour, with a very short 
proboscis; the wing-covers are rough and clothed with greyish 
scales, which, when examined with a lens, are seen to be beauti- 
fully arranged like a piece of mosaic-work. To the unaided eye, 
however, the beetle looks unattractive; it is clay - coloured, 
and when it falls to the ground—and it does so very readily 
when an infested plant is shaken or jarred—it is not easily 
detected. 

The beetle is unable to fly, and advantage is taken of this 
by trapping them at night when they are feeding, the beetles 
being shaken down on to tarred boards or spread cloths. 

Otiorhynchus prcipes has been sent to me not only by itself, 
but along with Hylobius abtietis, 


THe Larcu Minine Mors (Coleophora laricella). 


Early in the summer larch shoots were brought to me from 
the South—Fig. 24 is a photograph of a piece of one of them— 
with the tips or upper halves of the needles brown and withered 
and hanging down as if a very late frost had blighted them. 
This withered, frosted look is characteristic of the work of a 
small caterpillar of one of the Micro-Lepidoptera known as the 
Larch Leaf Miner. The moth is distributed over Britain from 
north to south. It is greyish coloured with narrow wings, 
all four wings having fringes. In spread of wings the moth 
measures only one-third of an inch. 

The moths are found flying among the larches in June. The 
females lay their eggs singly on the needles. Larches of 
twenty to forty years old are chosen, but when the moth is 
in numbers younger plants are also used. Eggs may be laid 
on the Japanese larch as well as on the European larch. The 
minute caterpillar that comes from the egg, in a fortnight, eats 
directly into the larch needle, and proceeds to mine the leaf to 
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about, it may be, half-way down, nourishing itself on the soft 
leaf tissue. In autumn the caterpillar bites round the base of 
the mined part of the needle, and enclosed in the hollowed-out, 
spoiled part of the needle, thrusts out the front part of its 
body and moves to the dwarf shoot, to which or in a crevice or 
on a bud it anchors itself, and so protected passes the winter. 
The grey-white case which covers the caterpillar consists of 
the mined part of the needle lined with silk. In the next 
spring the caterpillar wakes up again and moves, still enclosed 
in the case, to a new young leaf, into which it passes. Fixing 
the old case to thie 
place of entry into the 
new leaf, the cater- 
pillar, needing a larger 
house on account of 
its greater length and 
girth, cuts along the 
side of the needle ani 
the old case and weaves 
the two pieces together. 
The case is open at 
both ends, one opening 
through which the head 
and forepart of the 
body can be thrust, and 
the other opening for 
the escape of the 
caterpillar excrement. 
The caterpillar, pro- 
tected in its Case, 
moves from needle to 


Fig, 24.—Larch twig showing tips of needles spoiled 


needle, making holes by the caterpillars of the larch mining moth. 
in the needles in feed- The white specks are larch chermes. 
ing. Full-grown in From nature. Natural size. 


late spring or early 

summer, the caterpillar passes into the pupal stage under cover 
of the case, which is fixed to the plant. About the time that 
the moth is ready to come away the pupa presses itself a 
little way out of the case. The moth issues by a break in the 
end of the pupal covering. 

The full-grown caterpillar measures a fifth of an inch. In 
colour it is red-brown with a black head; there is a dark plate 
on the first joint behind the head, two dark spots on the second 
joint behind the head, and a horny plate on the last joint. 

The damage is twofold: first, there is a loss of feeding area 
owing to destruction of leafage, with a resulting loss of in- 
crement; and, secondly, the following on of other enemies—e.g., 
the larch canker fungus—which gain entrance by the wounds. 
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Tue Hotty Tortrix Motu (Ludemis nevana). 


In my notes I have records of the damage done by this moth 
from several places in England and from Scotland. In and 
round Edinburgh the moth is common, and the characteristic 
work of its caterpillars spoils the appearance of the hollies. 

The moths are found in the end of July and in August. 
They rest under cover of the leaves in the daytime and fly 
in the gloaming and dark, when they pair and the females 
lay their eggs. The eggs are laid on the under side of the 
holly leaves: they are flat, and measure one twenty-fifth part 
of an inch. The eggs, protected by a resistant shell, remain 
unhatched over the winter until late in the month of ‘April or 
in May of the next year, when the tiny caterpillar comes out. 
The caterpillars make their way to the tips of the young shoots 
where the buds are opening out, and feed first on the outermost 
leaves, but as they grow they go farther in, roll the leaves, and, 
by means of spun silken threads, fasten the leaves together 
and so feed under cover. As the leaves are spun together the 
bud cannot properly open out. If one pull apart “the spun- 
together leaves the sheltered caterpillar will be seen and a 
number of pellets of excrement. The caterpillar when inter- 
fered with is very active, moving—like many caterpillars of the 
Tortrix family—backwards as easily as forwards, and dropping 
by means of a spun thread. The attacked hollies appear most 
untidy about the middle of June, when the apices of infested 
shoots appear swollen and ragged, due to the growth that has 
been going on in uninjured parts of the leaf-stalks and leaves, 
other parts having been gnawed away. Later in the summer 
the silken webbing is ruptured by the elongating shoot, and a 
certain amount of recovery is made. 

Sometimes the growing point of the shoot enclosed in the 
spun-together leaves is gnawed, and in all cases the growth is 
stunted. 

The full-grown caterpillar is dirty-green in colour; its head 
is horny, as is also a dark plate on the first joint behind the 
head ; there are sixteen legs, the front six being black. By 
July the caterpillar is full-grown; it chooses a shelter-place on 
the plant—generally between two leaves that are touching— 
and becomes a pupa under cover of a silken cocoon, the moth 
coming away in between two and three weeks, 

Miss L. H. Huie, F.E.S., Demonstrator in my University 
Department, has worked out in detail the life-history and 
habits of this species,’ and carried out a series of spraying 


1“ Budemis nevana, The Holly Tortrix Moth,” by L. H. Huie, F.E.S. 
‘ Proceedings of the Royal Physical Society,’ vol. xx., Part 8, 1917. 


INSECT AND ARACHNID PESTS OF 1917. 95 


experiments against the caterpillars. Nicotine, lead arsenate, 
Paris green, and lead chromate were tried. 

The most successful of the four sprays was nicotine. 
Branches of holly, with infested buds that had been immersed 
experimentally for thirty seconds in the nicotine solution, were 
carefully gone over, and in every case the caterpillars had been 
killed. In hollies sprayed with nicotine the caterpillars were 
killed, and the nicotine had the further advantage that it cleared 
off other insects. “At the end of the season trees successfully 
treated by the nicotine spray were distinguished by the marked 
superiority of the growth of their shoots—as compared with 
control trees—and by the absence of ragged and distorted 
leaves.” Eggs were not affected by the nicotine, and a second 
spray was given later, so as to reach the caterpillars when these 
unharmed eggs had hatched. 

Eggs of the moth were subjected to fumigation, with hydro- 
cyanic acid gas, with varying success. 


CHEESE MITES. 


In these strenuous days of food restrictions and high prices, 
an old lampoon of George the Fourth’s time comes to mind— 


“ From five pounds of bread at sixteen pence price, 
And butter at eighteen, though not very nice, 
And cheese at a shilling, though gnawed by the mites, 
Good Lord, deliver us !” 


The publication of a piece of research! on Cheese Mites, by 
Miss Nellie B. Eales, B.Sc., of the Zoology Department, Uni- 
versity College, Reading, is timely. It has been estimated by 
Dr Williams, of the Dairy Research Institute, Reading, that on 
the 100,000 Stilton cheeses made annually in Britain there was 
a loss of £2183 due to cheese mites, including the labour of 
dealing with the mites. 

Mites are very minute Arachnids, just visible to the naked 
eye. The females lay eggs from which hatch six-legged young 
mites, which feed and moult, passing through an eight-legged, 
non-sexual stage, and attaining sexual organs after their last 
moult. Some mites—and this is true of 7yroglyphus longior, 
one of the cheese mites—after their first moult, which results 
in the eight-legged non-sexual stage, pass into a resistant rest- 
ing stage, in which condition they fix on to passing animals—e.y., 
flies, moths, and perhaps mice, and so are carried and spread to 
fresh feeding-grounds, where they complete their development 


1 “The Life-History and Economy of the Cheese Mites,” by Nellie B. Eales, 
B.Se., in ‘The Annals of Applied Biology,’ September 1917. Cambridge Uni- 


versity Press, 
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to the adult stage. Miss N. Eales proved by interesting experi- 
ments that flies crawling over mite-infested cheeses carried the 
mites to cheeses that were free from mites, and that had been 
isolated in conditions that made it impossible for mites to 
reach these cheeses by crawling on to them. The whole life- 
cycle of the mite can, in favourable environment, be completed 
in a month or a little more. 

Owing to their small size, these mites get into cracks and 
crevices, where they are not reached even by the usual scrub- 
bing of the shelves by soap and water. Miss N. Eales found the 
mites very tenacious of life, especially the eggs. Formalin did 
not kill the mites, for of examples kept in 5 per cent formalin for 
over a week, many were yet alive and active. Carbolic acid (which 
cannot be used directly on cheeses themselves) and bisulphide 
of carbon kill the mites. The most successful results were got 
with bisulphide of carbon (see separate note on this fumigant 
on page 77) painted on the cheeses—once to kill the adults, a 
second time to kill the young that had hatched from eggs not 
injured by the bisulphide of carbon, and a third time to “mak 
sicear.” On a large scale the expense would probably prohibit 
this treatment. 

Miss N. Eales gives the following recommendations :— 

1. Windows of rooms where cheeses are stored should be 
netted to keep off flies and moths. This screening would also 
protect against the cheese-skipper. The cheese-skipper maggots 
come from eggs laid by a small fly, and more than once I have 
found them “skipping” about in numbers on my table, having 
escaped from packages not well secured. 

2. A thorough cleansing of the dairy between one season and 
the next to get rid of any persisting mites. Corners, crevices, 
shelves, &c., should be thoroughly cleansed, and woodwork 
treated with a 5-per-cent solution of carbolic acid. 

3. Where cheeses are mite-infested, the cheeses should be 
brushed daily. 


el 


DAIRY BACTERIOLOGY. 


By WILLIAM STEVENSON, B.Sc., N.D.A., N.D.D., formerly Lecturer on 
Dairying and Bacteriology to the West of Scotland Agricultural College. 


PART II.—BACTERIOLOGY OF CREAM, BUTTER, 
AND CHEESE. 


Introduction. 


Part I. of the present article, dealing with the bacteriology of 
milk, appeared in the ‘Transactions’ of 1917, and should be 
read as a necessary introduction to this concluding section on 
the bacteriology of cream, butter, and cheese. Everything bear- 
ing on the bacterial condition of milk applies with equal force 
to the bacteriology of cream, butter, and cheese, as these milk 
products necessarily contain a large proportion of the different 
species of bacteria present in the milk from which they are 
produced, and effective control of the bacterial contents of cream, 
butter, or cheese must include in the first instance control of 
the bacterial condition of the milk. We dealt with the control 
of bacterial action in milk in the first part of the article at con- 
siderable length, emphasising the various precautions that 
should be taken to keep milk as free as possible from bacterial 
contamination, and the measures that should be adopted to 
limit bacterial growth in milk. 


Bacteria in Cream. 


The influence of bacteria on cream is naturally very similar 
to their effects upon milk. The germ content of any sample of 
cream is necessarily largely dependent on the bacterial condi- 
tion of the milk from which it is separated, but cream, whether 
separated by gravity or centrifugal processes, invariably contains 
a much higher proportion of germs than the skim-milk. Bac- 
teria are caught and held by surface tension on the surfaces of 
the fat globules of the milk, which carry them to the centre in 
the centrifugal processes of cream separation, or to the surface 
in the gravity processes. In a somewhat similar manner muddy 
water on standing has many of its germs carried to‘the bottom 
by the slowly falling mud particles. 

In the shallow pan system of cream raising, the cream con- 
tains a larger proportion of bacteria than cream raised by the 
deep setting system. In the latter system cooling water, and 
sometimes ice, is used, and separation takes place more rapidly, 
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so that the cream is fresher when obtained; also the lower 
temperature of the milk more effectually checks bacterial 
growth. 

The shallow setting system, however, is the gravity system 
more commonly adopted in Scotland. By this method the milk 
is comparatively slowly cooled, and twenty-four hours must be 
allowed for the bulk of the cream to rise. The cream when 
obtained contains a larger number of bacteria, usually from a 
quarter of a millions to six million per cc. Thus, cream 
obtained by the shallow setting gravity method is not the 
most suitable for marketing as fresh cream, nor is it generally 
the best form of cream for butter-making. 

By the centrifugal method, on the other hand, the milk is 
generally passed through the separator very soon after leaving 
the cow, and the cream, being quite fresh, naturally contains 
far fewer germs than cream obtained by the shallow pan system. 
There is, however, a further reason. The germs are appreciably 
heavier than the milk, and a large proportion are thrown by 
the centrifugal force against the outer wall of the bowl of the 
separator and removed with the “separator slime.” 

The distribution of the bacteria in the centrifugal process is © 


shown as follows :— 
Bacteria per c.c. 


if 
Fresh whole-milk ; } : : 1,640 
Separated milk . : : : . 360 
Cream. : : ; : ; ; 450 
Separator slime . : ; , . 150,800 


Thus centrifugal treatment not only effects amuch more thorough 
separation of the fat, but also has a markedly beneficial effect 
on the purity and keeping qualities of the cream. 

Curiously enough, after separation by the centrifugal method, 
the bacterial count is invariably much greater than immediately 
before separation, taking the whole constituents of the milk 
into account. On first thoughts it would seem that the process 
of separation increased the number of bacteria considerably. 
The explanation, however, is that the centrifugal force splits 
off many of the bacterial cells in process of division, and also 
breaks up clusters of germs, so that more individual “colonies ” 
are obtained on the plate cultures. 

The number of bacteria present in different samples of cream 
varies very widely. In fresh cream separated by the centri- 
fugal process it may vary, according to the bacterial condition 
of the fresh milk, from 200 per c.c. to 4000 perc.c. In ordinary 
unripened cream, obtained by the gravity system of separation, 
there may be from 20,000 to 5,000,000 bacteria per c.c. In 
ripened cream at maximum development there may be as many 
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as 1500 millions per c.c. Then the number diminishes until, at 
the end of about a week, the germs are practically all dead. 
The common moulds, however, remain, such as Oidiwm lactis 
and by their growth gradually diminish the acidity present. 

The types of germs found in fresh cream are the same as in 
milk. Thus, at the beginning, there are more of the putrefac- 
tive and liquefying species present than of the lactic acid 
species. Later, however, as in milk, the lactic species generally 
gain the ascendancy and souring becomes evident, until ulti- 
mately over 95 per ceut of the total germs present are of the 
lactic acid type. Bacterial faults in cream are of the same 
origin and nature as those occurring in milk, and the methods 
of prevention are similar. The more important have already 
been dealt with in the first part of this article. 


Preserving of Cream, 


Generally, cream is separated either to be sold as fresh cream 
or to be used in butter-making. The method of preserving 
cream for marketing should depend upon the purpose for which 
the cream is wanted, and the length of time it is required to 
keep sweet or fresh. Separator cream may be sufficiently pre- 
served for most purposes without the addition of any chemical 
preservative whatsoever, and without pasteurising, simply by 
taking pains to ensure that the milk is obtained and handled 
throughout in the most cleanly manner, and that the cream is 
cooled down immediately it comes from the separator to 50° F., 
or lower if conditions permit. Cream preserved in this way 
has the finest flavour. 

But cream may be kept sufficiently fresh for a longer period 
if before cooling it is heated to 140° F., and kept at this temper- 
ature for fifteen minutes. When cream is pasteurised at this 
temperature the cooked flavour is almost imperceptible, and 
passes off on standing. 

If the cream is required to keep fresh for a still longer 
period, boric acid and sugar may be added to it after it is 
pasteurised. But great care must be taken that not more than 
‘25 per cent of boric acid (one ounce of the powder to two and 
a half gallons of cream) is added; and if this preservative is 
used, the fact must be clearly stated on the label. The best 
time to add the preservative is when the cream is still warm. 


Bacteria and Butter-making. 


There are important advantages in butter - making‘ from 
“ripening ” the cream before churning. The changes during 
ripening are due to the effects of bacteria or bacterial enzymes. 
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Flavours and aromas are produced, and there is a considerable 
production of lactic acid, and a corresponding reduction in the 
amount of milk sugar. Itis a mistake, however, to imagine that 
all the sugar present is converted into acid; less than a fourth 
is so converted. The acidity developed causes a partial coagu- 
lation of the cream, or “loppering,” and also lessens the viscosity © 
and greatly increases the churnability of the milk fat. In the 
churning of sweet or unripened cream, on the other hand, there 
is an excessive loss of fat in the butter-milk, and the butter 
obtained is deficient in flavour and lacking in keeping properties. 

During ripening there is a great increase in the number of 
lactic bacteria in the cream, and also in the proportion of lactic 
bacteria to other species. Yet it is doubtful whether good 
flavour and aroma in butter are entirely due to lactic acid 
fermentation, or whether these are produced by accompanying 
fermentations. Cream treated with mineral acids, or even 
with pure lactic acid, assumes the same churning properties 
as normally ripened cream, but the characteristic good butter 
flavour and aroma are absent. It would appear therefore that 
flavour and aroma are due to the presence of other products of 
fermentation than lactic acid. Aroma is due to the presence of 
volatile products only. 

However, as far as butter-making at the farm or creamery 
is concerned, we generally find that the higher the proportion 
of lactic acid bacteria of the Streptococcus lacticus type in the 
ripening cream the better is the result. A bacterial flora in the 
cream composed of 99 per cent of these germs tends to produce 
butter of the finest quality with characteristic pleasing flavour 
and aroma. This proportion of lactic bacteria can be more 
readily obtained by inoculating the cream with lactic culture 
starters. ; 

The production of good aroma in butter is more pronounced 
when the cream is ripened at a temperature near the optimum 
growing temperature of the lactic species. This temperature, 
however, is higher than that commonly adopted in the ripening 
of cream in butter-making; but the modern tendency is to 
commence the ripening at higher temperatures, allowing the 
temperature to fall gradually during ripening. 


Starters: their Preparation and Propagation. 


There are three more or less different methods of ripening 
cream. The oldest method was simply to leave the material 
for a sufficient time under ordinary conditions in the dairy. 
In a period of time varying mainly with the contamination 
the milk had undergone and the temperature of the dairy, the 
cream became sufficiently ripe for churning. This usually re- 
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quired several days, and sometimes a week. But it was found 
that when the cream was too slow in ripening, very often the 
butter was faulty, and in many cases the cream could not be 
churned at all. It was also found that adding some of the 
previously soured cream to the fresh cream brought on the 
ripening much more rapidly. This was termed using a 
“ starter.” 

Many different kinds of starters were employed in butter- 
making, such as soured milk, ripened cream, butter-milk, and 
soured whey. Starters were also widely employed in cheese- 
making. The well-known “Dunlop” cheese were formerly 
made with a starter of sour whey. 

But many makers realised that the starters they used con- 
tained the elements of danger as well as of success. When the 
starter was pleasing they could produce fine butter or cheese, 
but when the “sour had gone off” they experienced trouble. 
They found that the qualities of the starters were conveyed 
in some way to the butter or cheese; but they did not realise 
that a starter was a living agent, and as such was certain to 
transmit its characters like other plants or animals. 

So uncertain was the effect of these starters found to be that 
their use was very largely abandoned, and dairy people reverted 
to the system of using no starter at all, and of ripening the 
milk or cream under natural conditions, though the process was 
often more prolonged, and the dairy work more variable and 
tedious. 

But a great change has taken place in dairy practice in this 
respect during the last twenty years, in Scotland, as well as in 
other countries, traceable in the first instance to Pasteur’s and 
Koch’s discoveries in bacteriology of methods of preparing pure 
cultures of bacteria. Lister, in 1877, was the first to isolate 
a milk-souring germ, and Storch, in 1890, first applied pure 
cultures to cream ripening. Culture starters are now employed 
in dairying very widely, with great advantage. 

The germ was selected which would ripen cream or milk in 
such a way as to produce the best butter or cheese; an organ- 
ism which could produce a pleasing lactic acidity, free from 
undesirable flavours or taints, at ordinary ripening tempera- 
tures. Such a germ was discovered in Streptococcus lacticus, 
and varieties of this germ are employed as the active agents 
of practically all the dairy culture starters on the market at 
the present day. 

A good milk starter should have several characteristic 
features by which any one with dairying experience ought to 
be able to recognise it. It should be potent for producing 
lactic acidity when inoculated into fresh milk at about 70° F, 
When ready for use the milk starter should be softly, not too 
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firmly, curdled, and the coagulum should be of uniform jelly- 
like consistency; that. is, free from watery liquid or whey. 
When stirred or broken up it should assume a smooth, even 
consistency, not too slimy or viscous, or too curdy or watery. 
It should be free from frothiness or gasiness; it should have 
a pleasing acid flavour and aroma, and should be in ail respects 
pleasing to the eye and the palate. A starter which is, in any 
respect, displeasing to the senses should be regarded as unsuit- 
able, and unsafe to use. 

Culture starters may be obtained from different sources in 
different forms, liquid or solid, but we should like to impress 
upon butter-makers and cheese-makers the great importance 
of having a reliable pure culture. Many of the so-called “ pure 
cultures” on the market are by no means pure cultures, and 
some of them are dangerous to use. It is always better to 
have the cultures direct from the bacteriologist’s laboratory 
than from an agent, as it is necessary that they should be 
comparatively fresh. It should be clearly understood that a 
starter is a live thing, and that its vitality must be maintained. 
If stored in pure culture form for any considerable time the 
germs lose much of their vitality, and in time die out. The 
culture packages should be clearly marked with the date of 
preparation, and where the cultures must be stored for a short 
time (two or three weeks) they should be kept, with the seal 
unbroken, in a cool place, and protected from the light. 

When a culture has been transferred from the original pack- 
age of the bacteriologist into milk in the dairy, it must be 
propagated in fresh milk daily, and with the greatest care. 
The difficulty with many is to carry out these daily propa- 
gations under the ordinary conditions in the dairy and main- 
tain the starter in an active and sufficiently pure condition. 
Instead of being successfully propagated for a considerable 
period, in many cases the lactic ferment becomes comparatively 
dormant in a short time, and the starter alters in character 
and becomes very evidently unsatisfactory. 

There are two distinct stages in the propagation of ax milk 
starter—(1) the “building up,” (2) the “carrying on.” During 
the first few propagations the germs are increasing in vigour, 
and a new culture must be propagated in milk a few times 
before it is in a condition to be used successfully in butter- 
making or cheese-making. The following method has been 
found to give good results: For the first propagation, heat 
some whole or separated milk, not more than eight hours old, 
in a suitable enamelled vessel, to about 210° F., and maintain 
it at this temperature for thirty minutes. Cool the milk to 
90° F., and inoculate with the culture according to the direc- 
tions on the package. Cover with a clean muslin, and keep 
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the contents at about 90°F. for several hours, or until there 
is evidence of active fermentation, then allow the milk to cool 
gradually to 75°F. or 65°F. Keep the starter until it has 
become distinctly acid and softly coagulated, when it must be 
again propagated. For the next propagation pasteurise some 
fresh milk as before, cool to 90° F., add a portion of the soured 
milk at the rate of 3 or 4 per cent, and allow the starter to 
become softly coagulated once more. For the third setting the 
same process is repeated, only less starter is required for in- 
oculation, say, 2 or 3 per cent, as the vitality of the germs 
increases with each propagation until maximum vitality is 
attained. In most cases it will be found more convenient and 
more economical to obtain a small quantity of milk starter 
already prepared in this way, and ready for immediate use. 

For succeeding propagations the milk is pasteurised as 
already directed, and cooled to 80°F. But the pasteurised 
milk is inoculated with the starter at the rate of from 1 to 2 
per cent only, as the lactic organisms are now more active, 
The temperature is maintained at about 80° F. for some hours, 
or until active fermentation has become evident, then allowed 
to fall gradually to about 60°F. The starter should be softly 
coagulated in about twenty-two hours, with an acidity of about 
65 per cent. 

A milk starter should never be allowed to become too firmly 
coagulated, or too acid. This is most important. When only 
softly curdled the starter contains the largest proportion of the 
desired lactic germs in an active condition, and has the maxi- 
mum fermentative power. But the vigour of the organisms 
is very soon impaired by stronger acidity. Allowing starters 
repeatedly to over-ripen is undoubtedly one of the most 
common causes of loss of vitality of the lactic organisms, and 
of deterioration of the starters. To prevent over-development 
of a starter at any time, dilute the acid milk with a small quan- 
tity of fresh pasteurised separated milk, and keep at a lower 
temperature. The percentage of inoculation and the setting 
temperature should be varied to some extent according to 
requirements, in order to develop the proper acidity at the 
desired time. But where a change from the ordinary routine 
is necessary, it is always better to lower the setting temper- 
ature than to reduce the percentage of inoculation too far. 

A better practice, where a little extra trouble is no great 
objection, is to propagate a small quantity of starter each day 
separately, using perfectly sterile milk instead of pasteurised 
milk, and to use this special starter in preparing the larger 
quantity of starter for the following day’s use. The small 
quantity of special starter is termed a “mother culture.” To 
sterilise the milk, heat it in a suitable glass flask or bottle, 
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stoppered with sterilised cotton-wool, to 210° F. for thirty 
minutes. Repeat this treatment on each of two consecutive 
days, thus giving three daily scaldings in all. A number of 
flasks of milk may be heated at one time. The extra trouble 
is more than repaid, as the starter is thereby kept in a pure 
condition for a much longer period. 

In certain circumstances it may be desirable to originate a 
starter in the dairy—a home-made starter. A useful starter 
may often be prepared by the dairyman himself by the follow- 
ing method: Procure a number of samples of different cows’ 
milk, drawn with special care as to cleanliness, in clean large- 
sized test-tubes which have been previously boiled. Plug each 
tube with sterilised cotton-wool, and keep at about 75° F., or 
in a fairly warm place, until the milk samples are soured and 
softly coagulated. Select the sample which most closely re- 
sembles a good milk starter, as previously described. Then 
pasteurise some fresh milk for the first propagation, and 
proceed as in propagating a milk-culture starter. The pro- 
portion of lactic to other types of bacteria increases with each 
propagation for the first few days until a fairly satisfactory 
starter results. Such a starter, however, should not be used 
in preference to a good milk-culture starter. 


The Ripening of Cream in Butter-making. 


The older method of ripening cream in butter-making, and 
the method still sometimes practised on a small scale, is to 
allow the cream to sour pretty much of its own accord, and to 
control the ripening by the temperature and the time allowed. 
The cream is usually ripened or “ gathered” for two or three 
days in summer and for a week in winter. Each “meal” of 
cream is added to the ripening cream in the vat as it is 
obtained, and the whole well stirred. But no fresh cream 
should be added later than twelve hours before churning. 
Ripening may be hastened as required by warming the cream 
at intervals. This method sometimes gives very good results, 
particularly if the milk is obtained clean and pure: the butter 
is in some cases outstanding in flavour, but the method is too 
uncertain. Thus, while some of our very best butter is made 
on this principle, it is also true that most of our very inferior 
butter is made by this method: there is not sufficient control 
of the fermentation in the ripening cream. 

Cream should be thoroughly stirred at fairly frequent in- 
tervals during ripening for several reasons. If the cream is 
not stirred the temperature of the lower portion of the cream 
falls considerably lower than the temperature of the upper 
portion, particularly when the cream is contained in earthen- 
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ware vessels placed on the floor of the dairy. Again, the lactic 
bacteria, being non-motile, tend to settle to the bottom of the 
cream-vat, or rise to the surface on the fat globules, and stir- 
ring is necessary to give uniform distribution of the bacteria 
and uniform ripening. When cream is allowed to remain too 
long undisturbed, most of the milk-fat comes to the surface, 
and the acidity tends to accumulate at the bottom; stirring 
serves to mix the fat uniformly with the lactic bacteria and 
the lactic acid. Otherwise it is possible to have rancidity in ~ 
one portion of the cream and under-ripe cream in another. 
Frequent stirring also prevents the milk-fat drying at the 
surface of the cream, a common cause of white specks in the 
butter. 

Where a home-made starter is used to hasten cream ripen- 
ing, it is usually added at the commencement of ripening, 
in the form of butter-milk, sour cream, or soured whole 
or separated milk. This method is, however, uncertain in re- 
sults, and is not recommended. In a majority of cases home- 
made starters contain too many undesirable bacteria of the 
spore-bearing, putrefactive types, and in such cases the butter 
does not keep well. 1 

The approved method of ripening cream is to add milk- 
culture starters of the best lactic-acid strains to pasteurised 
cream. The cream is obtained as clean and fresh as possible 
by means of the centrifugal separator, and pasteurised at a 
temperature of from 165° F. to 175° F. It is then cooled 
rapidly to about 70° F., and conducted direct to the ripening- 
vat. The starter is introduced into the ripening-vat immedi- 
ately before the first of the cream is added. The surface-layer 
of the starter is first skimmed off and put aside, as containing 
undesirable bacteria and moulds from the atmosphere. The 
starter is then thoroughly mixed up, and carefully strained 
through sterilised muslin or butter-cloth, to free it from all 
curdy matter which might produce in the butter a white 
mottled appearance. 

The proportion of starter to cream used successfully by 
different makers varies very widely, from 24 to 10 or 20 or 
even 50 per cent, according chiefly to the length of time 
allowed for ripening. The more usual practice in this country 
is to allow eighteen or twenty hours for ripening, and to add 
3 or 4 per cent of starter, or just as much as is required to 
ripen the cream to the proper degree of acidity in the given 
time. Where a shorter time is allowed for ripening, and more 
starter added, the cream must be taken proportionately thicker 
from the separator, as the starter, being of separated milk, 
dilutes the cream considerably for churning. For example, 
some makers add starter to sweet cream in as high a propor- 
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tion as 50 per cent, and churn almost immediately. The cream 
churns quite satisfactorily, and yields good butter. One im- 
portant advantage of this method is that a relatively short 
period elapses from the separating of the milk until the butter 
is obtained. The ripening is carried out previously in the 
starter and not in the cream. For this purpose cream con- 
taining about 40 per cent of milk fat is required. 

The culture-starter method of ripening offers many advan- 
tages in butter-making. The more important are the greater 
uniformity of quality, the higher average standard of quality, 
and the better-keeping properties of the butter. Butter pro- 
duced by this method is very rarely objectionable in flavour, 
provided the starter employed is of suitable quality and is 
properly attended to. The pasteurising of the cream drives 
off all food and other volatile taints, and also destroys all 
the germs capable of producing objectionable flavours. Con- 
sequently, the butter contains fewer injurious germs and a 
greater preponderance of the desirable lactic-acid bacteria. 
The whole of the work involved in butter-making is rendered 
less irksome, and failure to obtain readily saleable butter is 
very rarely experienced. But it cannot be too strongly im- 
pressed upon makers that in order to obtain all these advan- 
tages it is necessary to exercise the greatest care in the selection 
and cultivation of the starter. 


Bacteria in Butter: Preserving of Butter. 


The number of micro-organisms incorporated in butter to 
begin with is proportionately considerably less than in the 
ripened cream. Milk fat in itself is not well adapted for 
bacterial growth, nor are the other conditions in butter con- 
ducive to rapid bacterial development. But the number of 
bacteria that develop in butter depends very largely upon the 
proportion of other milk constituents present in the butter as 
impurities, the percentage of moisture retained, and the pres- 
ence or absence of air, The presence of milk-sugar, caseine, or 
albumen in butter is favourable to the more rapid growth of 
bacteria, The germ content at the surface of a piece of butter 
is much greater than towards the centre, due to the freer access 
of air. Butter made from sweet or unripened cream at first 
contains far fewer germs than ripened cream butter; but in 
sweet-cream butter the bacteria develop much more rapidly, 
owing to the absence of the retarding effect of lactic acidity. 

In ordinarily good butter there may be originally any number 
up to about 14 millions of bacteria per gramme, and when 
more than the usual amount of butter-milk is present there. 
may be as many as 40 millions per gramme. On the other 
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hand, pure milk fat, with all other milk constituents removed, 
may be kept fresh for an almost indefinite period. 

In ordinary ripened-cream butter there is generally a slight 
increase in the number of bacteria for the first few days; but 
the duration of the period of increase is largely dependent upon 
the conditions in the butter. If the butter-milk is well washed 
and worked out the increase is slight, and continues for a few 
days only. After the first few days the number is soon reduced. 
The lactic-acid bacteria disappear quite rapidly; the spore- 
bearing species remain for a longer period. The decrease in 
number is much more rapid in the interior of the butter; and 
this result indicates the necessity of protecting the surface of 
butter from the air, and the importance of close, firm packing 
of butter in comparatively large masses. 

The different types of bacteria present in a sample of butter 
is a matter of more importance than the total number of 
organisms. In good-keeping butter the majority of the germs 
are lactic-acid germs, which tend to preserve the butter in a 
palatable condition. ‘Thus, although ripened-cream butter con- 
tains originally a larger total number of germs than sweet- 
cream butter, the former keeps much better, as it contains a 
much smaller proportion of injurious germs. Species of micro- 
organisms usually present in butter include Streptococcus 
lacticus, Bact. lactis aerogenes, Bact. acidi lactici, Bact. fluor- 
escens liquefaciens, Bact. vulgare, Bs. subtilis, Bs. vulgatus, 
Bact. coli, Bs. putrificus, &c., also the small moulds such as 
Oidium lactis, Mucor, &c., and lactose fermenting yeasts. 

The presence of a small proportion of salt has a beneficial 
effect upon the keeping properties of butter. The number of 
organisms in salted butter increases much more slowly than in 
unsalted butter, while the decrease in number begins earlier. 
Salt in small amounts has a particular effect in hindering the 
growth of moulds in butter. But more than 3 per cent of 
salt in butter would seem to be disadvantageous, as this inhibits 
the lactic bacteria without having a corresponding effect upon 
such putrefactive germs as Bact. coli, Bact. aerogenes, Bs. sub- 
tilis, and Bs. putrificus. Thus highly salted butter is liable to 
develop taints which do not appear in butter containing less 
salt. There is not much to be gained in this respect by adding 
to butter more than $ oz. of salt per pound of butter. 


Bacterial Faults in Butter. 


Most butters kept under ordinary conditions sooner or later 
undergo changes which render them unfit for table use. The 
more common of such defects is popularly known as “ rancidity,” 
a term which is difficult to define. The butter first loses its 
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pleasing flavour and aroma, and gradually develops a strong 
unpleasant flavour and odour difficult to describe. It also 
becomes more or less bitter from the liberation of fatty acids. 
If exposed to light the colour disappears from the surface 
layers. The changes penetrate gradually from the exterior to 
the centre of the mass. 

The presence of free fatty acids results from the breaking up 
of the fats, glycerine also being set free. A portion of the 
glycerine undergoes oxidation, and substances with rank flavours 
and odours are produced. Free butyric acid is liberated through 
the decomposition of butyrin in the presence of air. 

Conditions which favour the development of rancidity in 
butter are a high caseine, sugar, and moisture content, warmth, 
and the presence of air, light, and various putrefactive organisms. 
Rancidity does not develop in butter when air is entirely 
excluded, nor in sterilised butter in presence of air. It is 
believed to be due primarily to growth of aerobic, putrefactive 
bacteria and moulds, under the conditions above mentioned. 

Preventive measures for rancidity in butter include securing 
the purest possible lactic fermentation in the ripening of the 
cream, expelling the butter-milk from the butter as far as is 
possible, salting at the rate of 4 oz. of salt to each pound of 
butter, packing the butter closely in comparatively large masses, 
protecting the surface of the butter from air and light, and 
storing in a cool, fairly dry, and dark place. 

Butter is often found free from objectionable taint but 
deficient in flavour, owing to entire absence of the good butter 
flavour characteristic of first-class butter. In such cases the 
cream may have been insufficiently ripened, or the fault may 
have been due to absence of the necessary flavouring fermenta- 
tions in the cream. As already mentioned, no single species of 
germ capable of producing the desirable flavour in butter has 
yet been found; but where the butter is appreciably lacking in 
flavour a new starter should be obtained. 

Bacterial faults in butter are evident mainly in the flavour of 
the butter. Sometimes butter rapidly acquires a putrid odour © 
and flavour. In most cases the taint may be detected in the 
cream before churning. The origin of the fault has been traced 
to abnormal development of such putrefactive germs as Bact. 
feetidus lactis, Bs. vulgatis, Bs. mycoides, and Bact. fluorescens 
liquefaciens, all common putrefactive bacteria abounding in 
dung, sewage, and soil. The presence of such taints points to 
lack of care and cleanliness in handling the milk and cream. 
Further preventive measures include pasteurising the cream 
and using a good lactic-culture starter. 

A taint formerly frequently found in butter was turnip 
flavour. This was often directly due to feeding turnips Ee the 
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cows shortly before milking and to the Volatile flavouring sub- 
stances being passed out of the animal system wid the milk, 
The modern practice of giving the turnips to the cows after 
milking instead of shortly before milking mitigates the evil 
considerably. Milk or cream may also absorb the flavour of 
turnip when remaining exposed to an atmosphere bearing the 
odour of turnip. But in many cases the trouble is mainly a 
bacterial one. It has been shown that the dung of cows fed on 
turnips, when inoculated into pure untainted milk or cream 
under favourable conditions, gives rise to the flavour and odour 
of turnip in the milk or cream in varying degree, But this 
taint rarely or never appears in butter from properly pasteur- 
ised cream, and made with the use of a good lactic starter. 
Pasteurising not only destroys the turnip-flavouring enzyme, 
but also dissipates any flavour of turnip already present in the 
cream. 

Sometimes butter is met with which has a perceptible flavour 
and odour resembling the odour of a byre—cowy odour. This 
taint is due to fermentations by putrefactive organisms from 
the dung of the cow. Germs have been isolated from milk 
which are able to produce the same peculiar flavour and, odour 
when inoculated into sterile untainted milk. 

Other not infrequent taints in butter are flavours like those 
of lard and tallow. These taints are more often found in butter 
which is turning rancid. They are due to the splitting up of 
the fats into free acids and glycerine by bacterial fermentations 
at comparatively high temperatures in presence of light, air, and 
moisture. A germ has been isolated which is able to produce 
these flavours in sterilised milk. 

A taint occasionally found in inferior butter from cold storage 
is that of flavour of oil. A specific organism has been identified 
as the cause. It curdles sterilised milk or cream and produces 
a flavour like machine oil, and this flavour is transmitted 
directly to the butter. 

Bitter flavours are relatively common in butter. In some 
cases this bitterness is due to the cows eating certain weeds, 
but more generally it is due to putrefactive, liquefying bacteria 
producing flavouring fermentations in the cream during ripening, 
more particularly in cream ripening slowly at low temperatures. 

Imported Australian butter has occasionally been found 
having a distinct flavour of certain fish. It has been demon- 
strated that this taint develops more readily at comparatively 
low temperatures, but not when the butter is stored at tempera- 
tures as low as 15°F. The cause has been traced to the 
combined action of certain moulds and yeasts. 

Speaking generally, where taints are found in comparatively 
new butter they are usually due to some departure from the 
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approved methods of handling the milk and cream before 
churning, or of making, salting, packing, or storing the butter. 
The introduction of the centrifugal cream-separator, the modern 
cream-pasteuriser, and the lactic milk-culture starter has been 
of incalculable advantage to butter-makers. Indeed, butter- 
making has already been reduced almost to an exact science, 
and any intelligent butter-maker of experience, carefully follow- 
ing approved modern methods, ought to have little or no 
difficulty in obtaining uniformly good results. 

Perhaps the most common cause of loss due to deterioration 
in butter, apart from bacterial faults avoidable in the making, 
is development of moulds. This occurs more frequently on 
the outside of the butter, or where the butter is in contact with 
the tub. The moulds produce strong characteristic flavours 
which gradually penetrate throughout the butter. Such taints 
are generally caused by the common moulds, Oidium lactis, 
Penicillium, Cladosporium, &c. Even the best butter may be 
affected if not properly protected by soaking tubs and wrapping 
—cloths, parchment, &c.—for some hours previously in saturated 
brine solution. 


Bacteria and Cheese-making. 


Milk is a perishable commodity, and cheese-making, from the 
bacteriological point of view, is essentially a method of pre- 
serving the more valuable constituents of the milk in a more 
concentrated and less perishable form. These objects are 
attained mainly by developing a certain degree of lactic acidity © 
as a protection against putrefactive germs, and getting rid of 
the greater bulk of the water in the milk by coagulating the 
milk and cutting and draining the curd. Cheese-making has 
been very gradually developed, mainly on empirical lines, as a 
result of practical experience. But since the subject has been 
investigated from the bacteriological point of view much light 
has been thrown on the causes of many of the changes which 
were hitherto unexplained. Indeed, the whole process is based 
largely on the phenomenon of fermentation, and success in 
cheese-making implies success in controlling the fermentative 
changes in the milk and curd. 

Curd contains a much larger proportion of protein con- 
stituents and moisture than butter, and is therefore a much 
more favourable medium than the latter for the development 
of desirable and undesirable bacteria. In order to obtain a 
good quality of cheese it is necessary in the first instance that 
all putrefactive and other undesirable fermentations in the 
milk and curd should be inhibited: most of the defects in 
cheese are traceable to the abnormal development in the milk 
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and curd of undesirable putrefactive organisms. But in cheese- 
making, for various reasons, the elimination of objectionable 
germs cannot very well be effected by pasteurising, as in butter- 
making. It is found, however, that the development of a proper 
degree of lactic acidity in the milk and curd has a considerable 
inhibiting effect upon objectionable organisms; and in practical 
cheese-making the main concern of the maker throughout is 
confined to regulating the acidity produced by the lactic 
organisms. . 

Lactic acidity plays a necessary part also in furthering the 
action of the rennet enzymes in coagulating the milk and digest- 
ing the curd. Acidity also causes contraction of the curd, and, 
unless a certain degree of lactic acidity is developed before the 
whey is drawn off, the curd does not drain or dry properly, and 
the cheese obtained soon deteriorates in consequence. 

In cheese-making, as in butter-making, the maker should 
endeavour to obtain the highest possible proportion of lactic- 
acid bacteria to other bacteria. It is even more important in 
cheese-making than in either butter-making or milk-selling 
that the milk should be clean and pure when obtained. In 
the milk trade the milk is kept as cool as possible to check all 
bacterial development, and consumed when comparatively new. 
In butter-making the cream is usually separated from the milk 
when the latter is still warm from the cow, and immediately 
pasteurised. But, as already indicated, such control methods 
are not practicable in cheese-making. In the latter case the 
milk requires to be kept for hours at temperatures suitable for 
bacterial development, and to be partially fermented before 
being “renneted,” and during this time any putrefactive or 
other injurious bacteria present have an opportunity of 
developing. 


Control of Bacterial Action in Hard Cheese-making. 


The more common varieties of hard or pressed cheese made 
in Scotland are Cheddar and Dunlop, and we propose to deal 
more particularly with the control of bacterial action in the 
making of these varieties; but the same principles apply to the 
making of all varieties of hard cheese. In the making of 
Cheddar and Dunlop cheese the evening milk and the morning 
milk are treated together; and nothing is more important than 
the method of dealing with the evening milk. All precautions 
previously described in Part I. of this article, relating to the 
production of clean milk, should be carefully observed. If the 
evening milk for cheese-making has once become excessively _ 
contaminated it is very difficult to avoid bad effects in the 
cheese. The morning milk, on the other hand, comes much 
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earlier under direct bacterial control, though this milk also 
should be obtained as free as possible from bacterial . con- 
tamination. 

By the older method of ripening the milk in cheese-making 
the evening milk was kept comparatively warm overnight in 
order to develop a certain degree of lactic fermentation in the 
milk before morning. The warm morning milk was added as 
soon as obtained, and the whole kept for an hour or so at a 
temperature of about 84° F. until the milk was sufficiently 
acidified by lactic organisms. It not infrequently happened, 
however, particularly with badly contaminated milk, that 
‘trouble was experienced from the development of excessive 
numbers of putrefactive bacteria. Various cheese defects were 
prevalent from this cause, and considerable loss was experienced. 
Such difficulties, however, have now to a large extent been 
overcome by the use of lactic-culture starters. 

Where a starter is used the object should be to have the 
evening milk only slightly influenced by bacterial action in the 
morning. The milk must therefore be cooled immediately on 
leaving the cow. But the milk should not be over-cooled— 
otherwise it is too slow to ripen in the morning, or requires 
the addition of too much starter to ripen it in a reasonable 
time. This is owing to the fact that rapid and early cooling 
allows the milk to retain unimpaired overnight more of its 
inherent bactericidal power. On the other hand, where the 
cooling is properly regulated sufficient vitality is maintained in 
the bacteria present to exhaust the bactericidal activity of the 
leucocytes in the new milk, and in the morning the milk, 
though still quite fresh, is in a more suitable condition for 
lactic fermentation. 

Assuming that the warm milk from each cow is conveyed 
direct to the cheese-making vat at the farm, the best results 
are usually obtained by having the whole of the evening milk 
cooled to about 78° F. or 76° F. in about thirty minutes after 
the last of the warm milk has been added. The temperature 
should then be allowed to fall gradually and should be about 
70° F. two hours later, and from 66° F. to 62° F. in the morning 
when milking is again commenced. 

The first duty in the morning is to register the temperature 
of the evening milk, This temperature, in conjunction with the 
temperatures of the previous evening, is a very good indication 
of the relative bacterial condition of the milk from day to day, 
and should be considered in determining the subsequent bacterial 
treatment of the milk, such as the percentage of starter to be 
added, and the time to be allowed for ripening before renneting. 
But it should not be overlooked that higher temperatures 
earlier in the cooling of the milk have more effect bacterially 
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than lower temperatures later in the cooling. Thus, other con- 
ditions being equal, we would obtain the following results :— 


Temperature of Temperature of Temperature of 


milk at 7 P.M, milkat9p.m. + milk at 5 a.m. Angge! 
18°F, 70° F, 64° F. A certain acidity. 
76° F. 70° F. 65°F. Less acidity. 
78° F, 72° F, 62° F. Highest acidity. 


The starter is generally added to the evening milk in the 
morning, but it is always a good rule to add the starter at the 
earliest possible moment and to use the smallest quantity which 
will bring about the necessary ripening changes in the desired 
time. From the bacteriological point of view there is much 
in favour of adding starter in very limited quantities to the 
evening milk in the evening, and this practice is now followed 
by some of the best cheese-makers with exceedingly good 
results. But greater care is required, and for convenience in 
cheese-making the starter is more generally added in the 
morning. 

To be able to estimate correctly the amount of starter to 
employ is of the greatest importance. The aim should be to 
advance the lactic fermentation in the milk so that it will be 


- sufficiently developed in the curd at the proper time. The 


lactic fermentation cannot be unduly hurried or allowed to lag 
behind without prejudicially affecting the flavour and keeping 
properties of the cheese. The two main changes taking place 
during the process are lactic-acid development and cooking or 
firming of the curd, and these must be so regulated throughout 
that each reaches a certain well-developed stage at the same 
time—namely, at the time of drawing off the whey from the 
curd, which should be in about three or three and a quarter 
hours from the time the rennet is added to the milk, or in 
about five and a half hours from the time of adding the starter. 
To have the curd just sufficiently firm when the lactic acidity 
has just sufficiently developed for running off the whey is a 
most important consideration with all experienced cheese- 
makers, and unless care and sound judgment have been exercised 
throughout, and particularly when adding the starter, it is 
difficult to obtain this result. For example, if the acidity de- 
velops too rapidly the whey must be removed earlier, while the 
curd probably still contains too much moisture. The result in 
such a case is generally a soft sour cheese of strong flavour and 
poor-keeping quality. On the other hand, if the lactic acidity 
develops too slowly the whey must be retained with the curd 
for a longer period, and when the proper degree of acidity has 
at length been attained the curd has probably become too dry, 
and fermented to an unusual degree by injurious putrefactive 
VOL. XXX. H 
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germs. ‘The result is usually a dry, slow-maturing cheese, with 
open gassy texture and unpleasant bitter flavours. 

The usual quantity of starter in Cheddar cheese-making, 
added in the morning, is about ‘25 per cent of the milk to be 
ripened ; but the quantity must be varied considerably according 
to several conditions. Often much less than this proportion 
gives better results, particularly when softer and quicker-matur- 
ing cheese are being made. The maker should also take into 
consideration any peculiarities of the milk to be dealt with, as 
milk from different sources may react differently with starter 
in ripening, and he should be very largely guided by the ex- 
perience of the previous day with similar milk. The condition 
of the starter used is also an important factor, as starters in 
different stages of development vary widely in fermentative 
power. The most virile starter is one which is just softly 
coagulated. Before this stage is reached, and also after this 
stage is past, the starter acts less vigorously in ripening, and 
therefore a proportionately greater amount is required. Then, 
as already explained, the rate of cooling of the evening milk 
and the temperature of this milk in the morning are important 
factors in this connection ; also, the time to be allowed before 
ripening. 

The surface layer of the starter should be skimmed off and 
discarded as in butter-making, and the starter thoroughly mixed 
and strained before being added to the milk in the vat. The 
starter should then be well stirred with the milk and the whole 
gradually heated to from 80° F. to 84° F., and allowed to ripen 
at this temperature until sufficiently acid for renneting. 

The next important measure of control of fermentation in 
the process is obtained by varying the time of adding the 
rennet, and consequently the time of coagulating the milk and 
cutting and draining the moisture from the curd. It was ex- 
plained in Part I. of this article that reducing the moisture 
content of any medium under 90 per cent retarded fermenta- 
tion, and this is what takes place when the coagulum is cut 
into small pieces of curd and the whole gradually heated in 
the presence of acidity, as in cheese-making, Thus, earlier 
coagulation or more rapid draining has a considerable effect 
in producing a relatively slower fermentation in the curd, 
while later coagulation or slower draining encourages more 
rapid fermentation. For this reason it is most important that 
the rennet should be added to the milk at exactly the proper 
time. 

The object should be to have the milk in the proper con- 
dition for renneting in from thirty to sixty minutes after all 
the milk has been collected in the vat. Unfortunately, no 
simple and reliable test has yet been discovered which will 
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accurately determine the condition of the milk at this stage, 
The test still most commonly employed is that known as “the 
rennet test.” This test is based on the principle that the 
greater the acidity in milk the quicker it coagulates with 
rennet. Four fluid ounces of milk are accurately measured 
from the vat and brought to exactly 84° F. Exactly one 
drachm of extract of rennet of known ‘strength is added, and 
the number of seconds elapsing before the first signs of coagula- 
tion are evident carefully noted. This is a comparative test 
only, and is useful mainly for comparing the milk of one day 
with that of another. The carrying out of the test requires 
very great accuracy if the results are not to be misleading. 
Too many conditions come into play to influence the result. 
Even the principle itself is faulty, as coagulation of milk by 
rennet is influenced to a considerable extent by conditions 
other than acidity. For example, there are various types of 
putrefactive germs commonly present in milk which are capable 
of producing their own rennet-like enzymes, and the more the © 
milk happens to have been fermented by these organisms, apart 
from conditions of acidity, the more readily does it react to the 
rennet test. 

The ordinary acidimeter is also unreliable as a test of lactic 
fermentation at this stage, as the lactic acidity in the milk is 
very slight, and a relatively large proportion of the total acidity 
present is due to other acids. 

Probably the most satisfactory method of determining the 
proper time for renneting the milk is to consider, in conjunction 
with the results of the rennet test, the previous condition and 
treatment of the milk, such as (1) the rate of cooling on the 
previous evening ; (2) the temperature of the evening milk in 
the morning; (3) the quantity of starter added; (4) the con- 
dition of the starter when added; and also the experience 
gained with similar milk during the previous day. With a 
little experience a maker who has the control of the milk from 
the beginning in his own hands can generally determine the 
time for renneting extremely well in this way. 

After the renneting of the milk, the removal of the whey 
from the curd is the most important measure of bacterial 
control. This is perhaps the most critical stage in the process 
of cheese-making, as the degree of acidity developed at this 
point largely determines the quality of the final product. 
Lactic acidity in the curd must be the first consideration in 
determining the time of drawing off the whey, but if the milk 
is renneted at the proper stage of lactic fermentation the proper 
acidity for the drawing off of the whey should be attained in 
from three to three and a quarter hours after renneting. Buta 
skilful maker closely observes the rate of development of acidity 
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.previous to this stage, and hastens or retards the cooking or 
firming of the curd accordingly. 

Probably the most reliable test of the acidity in the curd at 
this stage is the “hot-iron test.” The principle of the test is 
that the greater the acidity in the curd up to a certain point 
the more plastic it becomes, and the better it “draws” on the 
hot iron; the finer and longer the threads the greater is the 
degree of acidity. This, also, is only a comparative test, and 
the length and fineness of thread to be desired at this stage 
should be largely determined by the experience gained on the 
previous and preceding days. Usually the threads should be 
fine and of about a quarter of an inch in length; but a good 
correction is obtained by noting the time that elapses from 
the drawing of the whey until the curd is ready for milling— 
namely, when it shows when tested on the hot iron, fine silky 
threads about an inch to an inch and a quarter long. Under 
normal conditions this interval should be about one and three- 
quarter hours. But if the fermentation in the curd reaches 
this stage in less than one and three-quarter hours, it may be 
taken for granted that the whey has been drawn off too late, 
and vice versa. 

The acidimeter is also a fairly reliable test of acidity at’ this 
stage if the acidity is developing normally. But if the acidity 
is developing faster than usual the reading on the acidimeter 
must be correspondingly lower when the whey is removed. The 
same is true in a lesser degree of the hot-iron test. 

Further control of bacterial action in the process is obtained 
by varying the time of salting the curd and putting to press. 
Under normal conditions the curd should be salted in about 
three-quarters of an hour after it is ready for milling, and 
put under pressure in the cheese-press about half an hour later. 
The effect of the salt is principally on the flavour of the cheese ; 
it also tends to the removal of more of the whey in the press. 
The antiseptic or preserving effect on curd commonly attributed 
to salt is practically negligible. Lactic fermentation proceeds 
almost as rapidly after salting as before. It is the removal of 
moisture in pressing which effectively retards the fermentation. 


Ripening of Cheese. 


The important fermentative changes which take place in the 
curd from the time it is removed from the press until it is con- 
verted into mature cheese ready for marketing are known as 
“the ripening” of the cheese. Briefly, the changes in the 
material are (1) physical, (2) chemical. Physically, the curd 
changes from the tough elastic condition, without cheese 
flavour or aroma, to the smooth plastic condition, with the 
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characteristic flavours and aromas of ripe cheese. Chemically, 
the changes are for the most part confined to the caseine. The 
fat remains practically unchanged, except in very old or in 
inferior cheese, where there is sometimes a liberation of fatty 
acids and a measure of rancidity. The milk-sugar present in 
the pressed curd is rapidly all converted into lactic acid, but the 
acid combines with bases as soon as formed. A considerable 
proportion of the insoluble caseine is gradually peptonised, or 
digested into soluble nitrogenous substances. In_ properly 
ripened cheese about half of the total caseine is so transformed. 

Though the subject of cheese-ripening has. already been much 
investigated, there is still a great deal to be learned in relation 
to the agents taking part in the ripening processes. First, it 
was thought to be a purely chemical change that took place 
in the caseine. But it was found later that if milk was boiled, 
the caseine failed to break down into the soluble nitrogenous 
compounds found in ripe cheese; and that if disinfectants were 
added to new cheese the ripening was stopped. The conclusion 
was drawn that micro-organisms must have something to do 
with the process. But the fact was overlooked that the treat- 
ment referred to would also interfere with the activity of © 
enzymes. | 

As the nature of the products in ripening indicated a gradual 
peptonising of the caseine, any organisms responsible must 
possess the property of digesting caseine. This led to the 
bacterial-enzyme theory, and the belief that the changes were 
due to liquefying bacteria. But cultures of such germs applied 
to cheese-making produced very disappointing results. Such 
germs do not grow well in an acid medium, and where present 
in the curd tend to disappear during ripening. 

Of all germs, the lactic-acid species were found to thrive 
best in the curd or new cheese, and it was significant that in 
good curd these germs should make up generally no less than 
99 per cent of the total organisms present. It was pointed out, 
however, that the lactic germs decreased in number as ripening 
progressed, and that these organisms had no peptonising or 
liquefying properties. The next theory advanced was that, 
while these germs were not the actual cause of the ripening, 
they prepared the medium for peptonising agents by producing 
the necessary acidity in the curd. 

It was shown in 1897 that milk underwent a form of diges- 
tion spontaneously, in absence of bacterial activity, due to the 
action of an enzyme inherent in milk, which was termed 
“galuctase.” Galactase was therefore accepted as one of the 
factors in hard-cheese ripening, until it was found that this 
enzyme did not act to any appreciable extent in an acid 
medium. 
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It was subsequently demonstrated that the action of pepsin 
on caseine was to gradually digest the caseine, with the pro- 
duction of soluble peptones, and that pepsin-digestion required 
about 3 per cent of acid in the medium, a degree of acidity 
which was developed in new cheese. It was generally believed 
that the ripening of cheese was mainly the work of the pepsin 
enzyme added to the milk in the rennet extract, and that the lactic 
bacteria merely prepared the medium by rendering it suffici- 
ently acid and protecting it from putrefactive or other objec- 
tionable fermentations. The ripening process in cheese was 
supposed to be somewhat similar to digestion in the animal 
or human stomach, except that, while acidity in the stomach 
was due to hydrochloric acid, in the cheese it was due to lactic 
acid. The production of flavour and aroma in cheese was be- 
lieved to be due to the combined action of various types of 
organisms, 

A later theory, however, is that the lactic bacteria are chiefly 
responsible for the ripening changes in the caseine, and that 
the necessary peptonising enzyme is present inside the germ-. 
cells (intracellular), and is not allowed to pass out of the cells 
until after death of the organisms, when the germs themselves 
first disappear, being digested by their own enzyme. Then the 
enzyme set free from the cells ripens the cheese. This theory 
certainly harmonises with the general experience that the higher 
the percentage of lactic to other types of bacteria in the curd 
the better is the quality of the ripe cheese. 


Bacteria in Cheese. 


In the case of “ soft” varieties of cheese, bacterial or mould 
development is much more rapid on or near the surface of the 
cheese, and the enzymes secreted diffuse towards the centre. In 
“hard” cheese bacterial development proceeds simultaneously 
throughout the entire mass, so must take place under anerobic 
conditions. 

For hard cheese the same general rule holds for all varieties. 
There are large numbers of germs per c.c.in the milk before 
renneting—from 20 to 50 millions, according to tests made. 
But there are many millions less per c.c. in the whey after the 
cutting of the curd than in the milk before renneting, although 
an interval of about one and a half hours has elapsed. This 
means that the coagulum acts as a sort of filter for bacteria, 
the larger proportion being held in the curd, and only the 
smaller proportion escaping into the whey. 

There is a marked increase in the germ-content of a new 
cheese for the first few days after pressing until the maximum 
number is reached, then there is a gradual diminution. But 
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the rate of increase, the maximum number developed, the age 
at which this is attained, and the rate of decline, all vary 
greatly in different cheese. Generally speaking, there is a 
steady increase for four or five days to about 85 millions per 
gramme, then a rapid decline. At about fifty days’ old there 
are usually less than 10 millions per gramme; then there is a 
still further and more gradual diminution. But a good cheese 
when ripe for marketing still contains some millions of living 
bacteria per gramme, 

The bacteria are to be seen in “situ,” that is, in heaps or 
“colonies,” irregularly distributed —the so-called “ripening 
centres ”—the colonies being more or less pure. The medium 
between the colonies is almost free from bacteria. 

The enormous increase in the number of bacteria in the early 
stages in a good cheese is due mainly to growth of the lactic- 
acid type; at the same time, the objectionable, liquefying, and 
gas-producing bacteria gradually diminish. Of the bacteria in 
hard cheese the only type invariably found is the lactic-acid 
species, though various varieties of this species are commonly 
present, including ‘the lactobacilli, or Bs. Bulgaricus type. As 
already indicated, in a good cheese the lactic bacteria generally 
make up at least 99 per cent of the total organisms present. 

In cheese ripened at comparatively low temperatures—50° F. 
to 55° F.—a high germ content is maintained for a longer 
period than in cheese ripened at higher temperatures. This 
raises the question as to the best ripening temperature, about 
which there is still difference of opinion. American experience 
would indicate that better results may be obtained by ripening 
at 50°F. or 40°F. It is claimed that at such temperatures the 
texture of the cheese remains softer or more “ meaty,” and that 
the flavour is milder than in cheese ripened at 60° F. or over. 
On the other hand, the best home cheese are ripened at about 
60° F., or ordinary air temperature. Probably where the maker 
has no control over the milking of the cows, and the subsequent 
handling and cooling of the milk, and the milk is badly con- 
taminated with putrefactive germs, better results may be ob- 
tained by ripening at the lower temperatures, as at such tem- 
peratures the intestinal putrefactive germs are less likely to 
produce their maximum injurious effect; but with pure clean 
milk, properly handled, the best results are usually obtained 
by ripening the cheese at about 60°F. 


Research in Bacterial Fermentations in Hard Cheese-making. 


The experiments described below were carried out by the 
writer at the West of Scotland Agricultural College Experi- 
ment Station in 1914, when the new Dairying Research 
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Department of the College was instituted. The experiments 
were designed mainly with the object of investigating the 
influence in hard cheese-making of certain artificially induced 
bacterial fermentations, and discovering a method of control- 
ling the fermentations, which would give better results than 
the methods commonly practised. The variety of cheese made 
throughout the experiments was Dunlop cheese. A cheese 
was made each day during the period from June to September 
inclusive, and different bacterial cultures were employed in 
different ways as starters, and the effects upon the qualities 
of the cheese noted. 

In all dairying countries the majority of the cheese sold are 
distinctly faulty in character. A small proportion are satis- 
- factory in every respect; and from such cheese we have some 
conception of what a good cheese ought to be, and evidence 
that it is possible to make cheese of fine quality. The best 
cheese are much more palatable in flavour, closer and more 
uniform in texture, more regular in colour, and more digestible 
and healthful as a food. A piece of fine cheese, fully matured, 
is an aid to digestion, while inferior cheese, more or less bitter 
_ in flavour, is inimical to digestion, and to a certain extent' 
injurious to health. 

Our working hypothesis in these experiments was, that the 
differences in cheese quality were due mainly to differences in 
the bacterial flora of the maturing or matured cheese; that the 
bad effects in an inferior cheese were the result of a preponder- 
ance of putrefactive poisonous germs. Good cheese could be 
obtained when the healthful, preserving, lactic-acid germs pre- 
dominated over the putrefactive germs throughout the entire 
process from milk to mature cheese. Lactic acid was a natural 
preservative in milk, curd, or cheese, and a check to putrefac- 
tive bacteria. Putrefactive fermentations resulted in the pro- 
duction of poisoning enzymes, which caused excess of moisture 
to be retained in the curd, dissolved part of the curd into an 
intensely bitter liquid, caused bleaching of the colour, and pro- 
duced objectionable odours and unpalatable poisonous sub- 
stances. Lactic fermentation, on the other hand, produced a 
mild pleasing acidity, and gave healthful good-keeping proper- 
ties to the food. In ordinary cheese-making there was a con- 
stant struggle for supremacy between these widely different 
groups of organisms, and success resulted from inhibiting the 
putrefactive ferments, and enabling the lactic ferments to pre- 
dominate. 

Various methods of favourably influencing or controlling the 
fermentations suggested themselves to us. The older prac- 
tice was by cleanliness only, every effort being made to keep 
the putrefactive germs out of the milk and curd by strict 
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attention to cleanliness. But the result was by no means 
invariably satisfactory. A later development was the use of 
a lactic culture starter of the Streptococcus lacticus species. 
Considerable improvement thereby resulted where the method 
was intelligently followed and good starters employed. But, 
unfortunately, this germ was too susceptible to its own acid 
products, and the starters often rapidly deteriorated, and be- 
came thickly seeded with putrefactive germs. There was a 
danger from such starters in the hands of more or less un- 
- trained cheese-makers, 

Even where the Streptococcus lacticus starter was pure the 
resulting lactic fermentation controlled the putrefactive bacteria 
only in the earlier stages; it was not a sufficient check to 
putrefactive bacteria after the cheese had been a short time’ in 
the curing-room. Very soon the lactic germs rapidly decreased 
in number, and the putrefactive germs, held more or less 
dormant in the interval, reawakened to activity. The result 
was that many cheese which seemed quite good in the early 
stages of maturity turned out quite bad later. There seemed to 
be two serious defects in such starters for cheese-making— 
(1) they were difficult to maintain for a reasonable time in a 
satisfactory condition of purity; (2) they retarded the putre- 
factive changes in the earlier stages of ripening but not during 
the later stages. 

The next development was expected along the lines followed 
in butter-making—namely, pasteurising of the milk to destroy 
or inhibit the putrefactive bacteria before the addition of the 
lactic starter. The theory was sound, but the practical difficulty 
met with by several investigators was that pasteurising changed 
the chemical composition of the milk so as to interfere with its 
coagulation, and the curd obtained did not part normally with 
the whey, so that the character of the cheese was disappointing. 
This difficulty was partly overcome by more recent investigators, 
but their method of cheese-making required a very special pro- 
cess beyond the skill of the ordinary maker, 

_ It seemed to us that what was required was some bacterial 
starter or combination of starters which would produce the 
necessary lactic acidity in the early stages, and check the 
putrefactive changes throughout the entire process, and. which 
would also maintain its original purity and vitality in daily 
propagation. Such a starter would provide a better method of 
inhibiting putrefactive fermentations in cheese-making than 
that of scalding the milk. 

The best species of micro-organism for this purpose was most 
likely to be found in the Bact. Caucasicum group—Metchni- 
koff’s ‘Bacilli of Long Life,—and the one that commended 
itself to us as worthy of a first trial was the so-called Bs, Bul- 
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garicus (Lohnis’s lactobacillus), The characters and occurrence 
of this germ were fully described by the present writer in the 
Journal of the Board of Agriculture, volume XVIII, page 307, 
also in the Centralblatt fiir Bakteriologie, Abt. 2, Bd. 30. 

This germ was found to be the chief active agent in fermented 
milks such as kefir, kumiss, &c. The organism can maintain 
itself in the human stomach and intestines, and is believed to 
have a marked beneficial influence in suppressing injurious 
fermentations there. For this reason Metchnikoff recommended 
fermented milks containing this organism as a common article 
of diet. A great impetus was thus given to the trade in 
fermented milks, and the organisms are now supplied com- 
mercially in different forms as milk, tablets, sweets, and various 
kinds of specially prepared cheese. 

In a previous investigation in the University of Leipzig in 
1911 we obtained results which showed that this germ was a 


normal inhabitant of the stomach and intestines of all mammals,. 


including man, and was more numerous in the intestines of 
mammals consuming milk or milk products, that the stomach 
and intestines of mammals provided its natural habitat, and 
that the germs were widely distributed in nature, in soil, cattle 
foods, feeces of cattle, and in dairy products in relatively small 
numbers. We found also that the germs were present in 
large “colonies” in certain Cheddar cheese, and that in certain 
samples of first-class Cheddars they had developed in very large 
numbers. We concluded that the presence of such  micro- 
organisms in the cheese had probably a practical significance of 
great importance. The conditions present in a Cheddar or 
Dunlop cheese during ripening are undoubtedly favourable to 
the growth of this germ. 

Bs. Bulgaricus is a much larger and longer germ than Strepto- 
coccus lacticus, and for rapid growth and multiplication it re- 
quires a considerably higher temperature—namely, about 100° 
F. It is able to develop a much higher degree of lactic acidity 
in a suitable medium without its own vitality being greatly 
diminished. Streptococcus lacticus fermentation generally 
ceases at about 1 per cent acidity, while Bs. Bulgaricus is 
able to continue fermentation up to about 2 per cent of lactic 
acidity. At this acidity few or no putrefactive bacteria are 
able to grow and multiply, so that a starter of Bs. Bulgaricus 
may be maintained practically pure for a comparatively long 
period by daily propagation far more readily than the ordinary 
Streptococcus lacticus starter at present commonly used- in 
cheese-making. 

The experiments of the first season were intended to be 
merely of a preliminary nature, to discover what would pro- 
bably be the most fruitful lines on which to conduct future 
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research in the same direction, and it will suffice here to give 
only a brief outline of the results. In all, 96 Dunlop cheese 
were made, and the method of ripening or fermenting the milk 
before renneting was changed at intervals of about 14 days. 
The duration of the experiments may be divided into 7 periods, 
and the cheese made into 7 lots to correspond. 

‘The first 14 cheese were made with the ordinary Strepto- 
coccus lacticus culture-starter added to the mixed evening 
and morning milk in the morning, the more general practice 
at the present time. During the next 14 days the Bs. Bulgaricus 
starter was employed, and likewise added in the morning, and 
a small proportion of Streptococcus lacticus starter was also 
included. But by far the larger percentage of starter used 
throughout this period was Bs. Bulgaricus starter. During 
the third period the starter again consisted wholly of the 
Streptococcus lacticus culture, and was added in the morning as 
in the first period. During the fourth period the two starters 
were again employed, by far the greater proportion being Bs. 
Bulgaricus starter. During the fifth period a test was made 
of the effects of inoculating the milk in the vat with Bs. Bul- 
garicus starter in the evening instead of in the morning. A 
commencement was made with very little starter added in the 
evening, the ripening being brought forward in the morning as 
required by addition of Streptococcus lacticus starter. The 
evening inoculation with Bs. Bulgaricus starter was gradually 
increased daily, and the morning inoculation with Streptococcus 
lacticus starter reduced, until the starter employed was wholly 
Bs. Bulgaricus added in the evening. During Period VI. the 
starter used was again Bs. Bulgaricus, but no starter was added 
to the milk in the evening, the whole being added in the morn- 
ing in the form of Bs. Bulgaricus starter. During the last 
period of the experiments the starter was again wholly Strepto- 
coccus lacticus, and was added in the morning. 

The bacteria for the starters used in the experiments were 
isolated and cultivated by the writer in the Bacteriological 
Laboratory at the Experiment Station. 

The cheese included in the first two lots were first examined 
when ‘on the average approximately eight weeks old. The 
scoring generally was distinctly in favour of the cheese made 
with the Bs. Bulgaricus starter. The latter were distinctly 
superior in marketable qualities, and, if there is anything in 
the intestinal fermentation theory of Metchnikoff, they were 
also a more healthful food. 

The cheese in lots 3 and 4 were first examined when on the 
average approximately nine weeks old. Here again, where 
practically the same test was repeated, the cheese made with 
the Bs, Bulgaricus starter proved to be of superior quality. 
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The cheese of the first four lots were tested again later, when 
more thoroughly matured. 

The cheese in lots 5, 6, and 7 were examined for the first 
time on 9th January, by which date the cheese were thoroughly 
matured and in good marketable condition, the newest cheese 
being almost three and a half months old. At this age any 
putrefactive changes likely to occur in the cheese would have 


become evident, so that the results of the examination were of 


the greatest significance. The scoring generally was decidedly 
in favour of lots 5 and 6 made with the Bs. Bulgaricus starter, 
as compared with lot 7 made with the ordinary Streptococcus 
lacticus starter. Lots 5 and 6 each contained over 70 per cent 
of cheese with a “ very good” flavour, while no cheese in lot 7 
possessed a flavour up to the standard of that classed as “very 
good” in lots 5 and 6. It was noticeable that the good cheese 
in lot 7 possessed a flavour which, while acceptable and pleas- 
ing to many palates, was inclined to be somewhat acid and 
slightly bitter; and in this respect they were typical of the 
‘great bulk of the better quality of cheese on our markets. On 
the other hand, the good cheese in lots 5 and 6 were particu- 
larly free from bitterness. They were such as were likely to 
meet the modern demand for softer cheese possessing a mild 
sweet flavour when fully matured. It was significant also that 
the degree of difference in flavour corresponded very closely 
with the difference in the proportion of Bs. Bulgaricus starter 
to Streptococcus lacticus starter used in the making. 

The cheese made before 16th August were subjected to a 
second examination at ages varying from three to seven months, 
and the results fully confirmed the conclusions arrived at from 
the previous tests. It may be mentioned that the cheese were 
also tasted by several persons who had no particular experience 
in testing cheese or special knowledge of cheese-making, and in 
every instance the former conclusions with regard to flavour 
were confirmed. It seemed to us that if the differences in 
flavour could be detected only by the expert, there would be no 
appreciable gain so far as cheese flavour was concerned. But 
the difference in the flavour.of the cheese of the different lots 
in these experiments were such as to be distinctly appreciable 
to the ordinary consumer. Of course, taste differs in regard to 
cheese as in other commodities, and some might prefer the 
acidy, slightly bitter flavour to the sweeter, milder flavour; but 
there is no doubt that the modern demand generally is for the 
softer cheese free from bitterness. 

It was also evident that the cheese made with the Bs. Bul- 


garicus starter were more free from the products of injurious: 


putrefactive bacteria, and therefore more healthful for the 


consumer; but this point could not be investigated as far. 
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as was originally intended, as the bacteriological part of the 
investigation had to be practically abandoned, owing to the 
writer leaving to take up a new appointment. 

The same Bs. Bulgaricus starter was continued in use through- 
out the whole period of the experiments, and was in quite good 
condition at the end of the season. This starter maintained its 
purity in propagation much more successfully than the ordinary 
Streptococcus lacticus starter, and this result in itself was a 
strong point in favour of the use of the Bs. Bulgaricus starter. 

We found, however, that further experiments were necessary 
in order to standardise a system of using the Bs. Bulgaricus 
starter which would be simple and easy to follow successfully 
by the ordinary cheese-maker. An annual grant from the 
Development Fund was continued for this and similar purposes ; 
and valuable results may be confidently anticipated. 
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SOME OBSERVATIONS ON THE SCOTTISH 
POULTRY INDUSTRY. 


By P. A. FRANCIS, Board of Agriculture for Scotland. 


THE Agricultural Census Returns show that on June 4, 1913, 
there were in Scotland on holdings of one acre and upwards, 
2,286,000 head of adult poultry (excluding ducks, geese, and 
turkeys). These figures do not include poultry kept by per- 
sons occupying less than 1 acre of land, or by persons 
resident in villages or towns, and it is estimated that the 
number of birds so kept in 1913 amounted approximately to 
1,000,000 head, thus bringing the total in the country up to 
3,286,000. It is interesting to compare these figures with 
those corresponding for Ireland, in which country the develop- 
ment of the poultry industry has been somewhat remarkable. 
In 1914 the Irish Agricultural Census Returns gave 12,039,285 
as the number of adult poultry (excluding ducks, geese, and 
turkeys) in that country, or roughly four times the number 
in Scotland. 

This difference in the poultry population of the two coun- 
tries is frequently attributed to differences of climate, which 
are assumed to make poultry-keeping suitable for Ireland, but 
unsuitable for Scotland. That such an assumption is unjusti- 
fiable in fact may readily be shown. The following data issued 
by the Meteorological Office indicate the annual differences in 
temperature, rainfall, and sunshine between Aberdeen and the 
south of Ireland :— 


TEMPERATURE. 

Aberdeen, Waterford. 

Mean maximum ; x 61°9° F. Baas I 

Mean minimum . : f ‘40°7° F. 43°2° F. 

Mean . . js . 46°3° F, 49°9° F. 
RAINFALL, 

Aberdeen, Waterford. 

Annual rainfall . : . 30°34 inches. 38°87 inches. 
SUNSHINE. 

Aberdeen. Ballinacurra. 

Daily mean 2 : . 3°80 hours. 4:12 hours. 


From a consideration of the figures given above, and bearing 
in mind the fact that poultry are reared and profitably main- 
tained in countries with such widely differing climates as 


SOME?OBSERVATIONS ON THE SCOTTISH POULTRY INDUSTRY. 127 


Canada and Australia, it is obvious that it is not the difference 
between the Scottish and Irish climate which accounts for the 
greater development and practice of the poultry industry in 
Ireland. That poultry-keeping is practicable and profitable in 
Scotland is proved too from the fact that in Aberdeen county, 
which is not the most favoured county from a climatic point 
of view, there are nearly 400,000 head of poultry, and it can 
scarcely be assumed that Aberdeenshire farmers are likely to 
maintain this number of birds unless a satisfactory profit is 
derived from them. 

It is probable that the greater number of small holdings in 
Ireland, as compared with Scotland, has been the main factor 
responsible for the greater relative development of the industry 
in the former country. In Ireland, the number of holdings 
between 1 acre and 50 acres is 428,201. In Scotland, the 
comparative number is 51,347. Poultry - keeping invariably 
appeals more to the small rather than to the large farmer, 
though there is every reason for the latter to develop this 
branch of his industry in normal times. Authentic balance- 
sheets of poultry-keepers are usually difficult to obtain, but a 
well-known sheep farmer in Dumbartonshire, who recently 
submitted his expenses and receipts in connection with 500 
hens to the School of Rural Economy at Oxford University, 
found that his net annual profits amounted to £200. A 
smallholder occupying some 12 acres of land in the south-west 
of Scotland, and whose integrity is well known, has for several 
years past made an income from 600 hens of from £160 to 
£200 per annum. These profits may not be comparable with 
those obtained from the production of high-class pedigree 
cattle and horses, &c., but they at least show that there is a 
- sufficiently favourable prospect for the average Scottish farmer 
to consider seriously the production of eggs and poultry on 
modern lines, 

It is not difficult to show that the industry is of considerable 
economic value to Scotland, and that it could be of much greater 
value if properly developed. On the basis of the Agricultural 
Census Returns for 1913, the annual output in Scotland of eggs 
and poultry for consumption amounted to 244,544,000 eggs and 
1,134,000 fowls. Valuing the eggs at 14d. each and the fowls 
at 2s. 6d. each, the value of the total produce amounts to 
£1,670,150. This output, however, is far from being sufficient 
to meet the requirements of home consumption, with the result 
that probably one-half of these, or an amount equal to the total 
home production, is imported annually from Ireland and foreign 
countries. Imports into Granton, Leith, Grangemouth, and 
Glasgow in 1914 amounted to 14 millions sterling, though some 
of these imports would be for English consumption. Ireland, 
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on the other hand, is not only able to supply the requirements 
of her own population, but exported annually to Great Britain 
before the War eggs and poultry to the value of some £4,000,000. 
The value of the total imports of poultry produce into the United 
Kingdom in 1913 amounted to £10,500,496. There is, however, 
small likelihood that exporting countries, such as Russia, Austria, 
Italy, &c:, from which the bulk of our supplies were derived 
' prior to 1914, will for some years to come be able to export 
more than fractional quantities of their former output. More- 
over, the demands of Germany for such produce will probably 
be so great after the War that for a long time to come any 
available surplus will be attracted to that country. In addi- 
tion, poultry stocks in the United Kingdom will in all likeli- 
hood be seriously reduced in the near future, and thus addi- 
tional efforts will be required on the part of the home producer 
to meet home requirements. 

A fact of considerable economic importance which is fre- 
quently overlooked, is that a considerable quantity of eggs 
and poultry is produced from food material which would other- 
wise be entirely unproductive or consumed by vermin, such as 
rats, sparrows, &c. Farm poultry, under skilful management, 
find a large proportion of their food on the stubbles in autumn, 
on arable land during ploughing and cultivating in autumn and 
spring, on pasture during summer, and round the cattle-steading 
and in the stockyard after threshing operations in winter. In 
addition, poultry consume many forms of insect and animal 
life injurious to crops. The full utilisation of waste feeding- 
stuffs and natural poultry foods in this way demands skilful 
and experienced management; but the necessary skill ought not 
to prove difficult of achievement to a race of farmers who have 
the reputation of being the most skilful stockmen in the world. 
Such a system of nomadic poultry culture also allows the full 
value of the manure to be obtained by the land; and this point 
is by no means of negligible importance, as may be seen from a 
consideration of the analysis of such manure and of the quantity 
produced per bird per annum. 


ANALYSIS OF FRESH POULTRY MANURE. 


Moisture, . : 5 . 59°5 per cent. 
Dry matter, . F «e405 i 
Containing— 
Nitrogen, . . 1°75 per cent. 
Phosphoric acid. (P, Oe) ste SOOWREy 
Potash (K,O), . . 0°54 » 


Taking the present unit values of the chief manurial constitu- 
ents—viz., nitrogen, 17s. 6d., phosphoric acid, 4s. 3d., potash, 
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21s. 6d., then the value of one ton of fresh poultry manure 
works out as follows:— 


Nitrogen, 1°75 x 18s. 6d. = : . £112 4 
Phosphoric acid, 1:00 x\4s. 3d. . Od 
Botaahe Op aeegabii Vics, 14 exOML OG 

Value per ton= : Spagou Quip 


The average amount of manure produced by each adult fowl 
in twenty-four hours is about 4 oz., which is roughly 90 lb. 
per annum; so that the value of the manure per annum is 
2s. per bird. On a farm where 500 hens are kept, therefore, 
the annual value of the manure is £50. There is no cost 
for handling or distributing, and under the portable-house 
system it is applied to the land in a manner which avoids 
loss through fermentation and volatilisation. 

Under the system of poultry culture most generally adopted 
by farmers up to the present time, flocks of birds numbering 
anything up to three or four hundred are kept permanently 
round the farm-steading and allowed to roost either in a sepa- 
rate poultry-house or in various parts of the farm buildings, 
Apart from the waste feeding-stuffs from the cattle courts and 
stables, and grain picked up in the stackyard during harvesting 
and threshing operations, the birds have to be entirely hand-fed. 
The natural poultry foods of the land surrounding the steading 
soon become reduced, and the greater part of the poultry 
manure produced is not used to the best advantage, if used at all. 
Furthermore, there is usually a tendency to overcrowd the birds 
in the houses, since the latter are of brick or stone and do not 
easily lend themselves to extension; whilst no fresh ground is 
available to maintain healthy vigour in the stock, These two 
facts together are often responsible for many unsatisfactory egg- 
yields and for much loss through virulent diseases. By estab- 
lishing separate nomadic flocks over the farm area and only 
using the farm-steading for poultry when waste foods are avail- 
able there, not only will the cost of feeding be largely reduced 
‘but healthier poultry and larger egg yields will result. 

For housing these separate flocks portable houses of sub- 
stantial construction are required in Scotland, and the houses 
should be large enough to provide ample shelter and exercise 
for the birds during the daytime in stormy weather. For this 
purpose a minimum floor-space of 2 sq. ft. per bird is essential 
—that is, a house 10 ft. long by 6 ft. wide will provide minimum 
roosting and day shelter accommodation for thirty birds kept 
on free range. The provision of day shelter is of vital import- 
ance for egg-production, especially in Scotland, and the floor of 
the house should be bedded to a depth of 8 or 9 inches with 
chaff or straw in which grain can be buried, so as to provide 
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the birds with exercise on stormy days. This bedding should » 
be kept as clean as possible by fitting dropping boards under- 
neath the perches, and the manure collected by these boards 
can be removed daily, or at convenient intervals. Houses of 
this type are preferably designed with the upper three-quarters 
of one side covered only with wire-netting, so as to admit air 
and as much sunshine as is available in the winter months. A 
projecting wooden hood and canvas or glass shutters are neces- 
sary in order to keep out drifting rain and snow; and the 
house will require to be firmly anchored to the ground, so 
as to resist the force of gales. With the protection afforded by 
a house of this kind, a high average of winter egg-production 
can be achieved, even in cold and exposed positions. The birds 
remain inside the house on rough days, and obtain the neces- 
sary exercise by working through the bedding for the grain 
buried amongst it. A single strand of wire and four posts 
will protect the house from damage by cattle or horses, and 
the posts and wire can be easily taken up when it is necessary 
to move the house. 

There are several important points to be borne in mind when 
this system is practised. Pullets or hens which are just coming 
on to lay should not be moved into fresh quarters, or egg-pro- 
duction will be checked or seriously diminished for several 
weeks. The experienced -manager will therefore arrange to 
settle early-hatched pullets, which are expected to begin winter 
egg-production about October 1, in their winter quarters not 
later than a month previous to this date. On some farms it is 
practicable to arrange the pullets’ houses in a pasture-field, near 
the grain crops, but separated from them by an efficient fence 
of wire-netting or other material. Then, when the grain is 
harvested, the birds are allowed to roam over the stubble and 
pick up the waste grain. On other farms, where efficient separa- 
tion from the ripening grain crops is not practicable in the man- 
ner described, the older hens which have ceased laying and are 
commencing to moult, and the later chickens and male birds 
intended for consumption, may be put on the stubble, where in 
many cases they can remain till spring without interfering with 
tillage operations. The question of when and where to move 
birds and houses is one which each farmer must settle for him- 
self according to the conditions of his farm. It is a problem 
requiring careful and wise consideration, as on its solu- 
tion will depend to a large extent the cost of keeping farm 
poultry and the financial results obtained from them. Portable 
houses should be fitted with broad strong wheels, such as those 
usually seen on mowing-machines; or if the houses are not too 
large, they may be moved on a hay-bogie. The operation of 
transferring birds from one house to another is better per- 


SOME OBSERVATIONS ON THE SCOTTISH POULTRY INDUSTRY. 131 


formed after dark, when the fowls can be easily handled; but 
it should be remembered that they are creatures of habit, and 
if the new quarters are within sight of the old, the birds, if 
released at once from the new house, or not confined around 
it for a few days, will be found at night sitting in the old 
house or on the site which it occupied. A portable house 
may, however, be safely moved a few yards each day with- 
out any untoward effect on the habits of the occupants. A 
large number of such houses may also be kept in one field, 
comparatively close together, and once the various flocks have 
been taught to roost in particular houses, there will seldom be 
any change in the numbers found in each house. This method 
of colonising flocks on free range is largely practised in some 
parts of the United States, and also to a limited extent in Scot- 
land. Cattle and sheep will freely graze on pasture occupied 
in this manner if the poultry are not run too thickly; and the 
after-effects on the quality of the pasture are excellent. 

In view of the present serious shortage of feeding-stuffs, and 
the probability of the shortage continuing for some time to come, 
it is most important that every source of food for poultry on 
farms should be utilised. A statement which has recently 
received much publicity affirms that “an average pullet in the 
first eighteen months of her life consumes about 100 lb. of corn 
and meal or their equivalent, lays about 180 eggs, and when 
killed weighs about 44 lb. From these figures it appears that 
she consumes about 14 lb. of dry fodder to produce 1 lb. of dry 
human food.” 

This statement is no doubt true, but it is important to 
remember that the quantities named need not consist wholly 
of sound grain and meal unless poultry are kept in strict con- 
finement—a most uneconomic and undesirable procedure on 
farms. Even where birds are so kept, an experienced poultry- 
keeper would replace much of the grain and meal indicated 
with waste or damaged material unfit for human consumption, 
whilst on a farm under proper management at least one-third, 
and in many cases one-half, of the hen’s total requirements 
would consist of grubs, worms, vegetable matter, and waste 
food material picked up in the fields and steading. To com- 
pare—as has been done in the publication from which the 
statement referred to is quoted—the 14 lb. of dry food con- 
sumed by the hen in producing 1 lb. of dry human food with 
the 12 lb. of dry food consumed by the pig for the same result, 
is scarcely equitable, unless at the same time the difference in 
the nature of the feeding-stuffs consumed is indicated. As is 
well known, the pig is an exceedingly economical flesh pro- 
ducer, and a good scavenger when given freedom to roam. 
Pigs are also capable of usefully consuming large quantities of 
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waste material, especially in liquid form. When being fattened 
in ordinary times, however, their principal diet is meal made 
from grain; whilst the hen, if given freedom, will during her 
most productive period find a large proportion of her diet by 
scavenging or foraging. Then, again, the special value of an 
egg-as an article of food, especially for invalids and children, 
deserves consideration, and it is at least questionable if any 
medical man would consider the food value of the dry material 
contained in beef, mutton, or pork, including the bone, gristle, 
and fat, as being anything like as high as that of an equal 
weight of the dry material contained in new-laid eggs. When 
these further factors are considered then, it is at least open to 
doubt whether the figures referred to, which have been so 
frequently quoted, state the case fully or fairly—either for the 
hen or the pig. At all events, it may safely be said that the 
hen is not entitled to be termed the least economical of the 
farm animals in the production of human food. 

The science of modern poultry-keeping is as yet little 
known to the average farmer or even to his wife, though the 
valuable work being done by the Poultry Instructresses 
sent out by the three Agricultural Colleges in Scotland has 
already borne good fruit. The distributive, nomadic, or colony 
system of housing poultry on farms has been specially men- 
tioned because it is most suitable for farmers to adopt; because 
it is particularly important in view of the present shortage of 
feeding-stuffs; and because it is a system which is frequently 
improperly practised with consequent indifferent results. 

The proper feeding of poultry on free range is of equal 
importance to that of housing. It is probable that there will 
. be small choice in the way of feeding-stuffs for hens for some 
time to come. The poultry-keeper has, however, two certain 
and reliable tests as to the amount of hand-feeding his birds 
require. One is the egg-yield; the other is the condition of 
the birds as ascertained by handling them on their perches at 
night. When the amount of feeding-stuffs available is insuffi- 
cient to satisfy both these tests, the situation can only be met 
by reducing the number of birds kept. It will be obvious to 
the mere novice, however, that birds newly placed on freshly 
harvested stubble, or near a stackyard during harvesting or 
threshing, will need little or nothing in the way of hand-feeding. 
Even during ploughing and cultivating the soil, the amount of 
grubs and worms which poultry will gather is remarkable. 
The actual amount of hand-feeding necessary under any con- 
ditions, however, is best gauged by the two tests indicated. 

The foregoing remarks are made on the assumption that only 
young hens or pullets of heavy - layiug pedigree are kept. 
Under present conditions it is unwise to retain for egg-pro- 
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duction even a 1917 hatched hen, unless she is actually 
producing at the present time three eggs per week, or though 
not laying at the moment, is known from her production last 
season to be an exceptionally heavy layer. Within limits the 
good layer may be identified from her external appearance, 
just as an experienced stockman will identify a heavy milking 
cow. The wedge-shape of the milking cow is also necessary to 
the good laying hen. A fine racy head, a bright alert eye, an 
active disposition, are all usual characteristics of the good 
layer, and she will be found foraging for food in the early 
dawn and until late at dusk. A good layer may produce 250 
eggs in the year; a bad layer will produce 70 or 80 eggs in 
the same period. Under war conditions, and with eggs sell- 
ing at an average of threepence each, the difference in the 
value of the produce of the two hens is just £2, 2s. 6d. The 
250-ege hen, however, is uncommon, though the same cannot be 
said of the 70 to 80-egg hen. The only certain tests of the egg- 
yield of the individual hen‘is the trap-nest, or the single pen, just 
as the milk-record sheet is the only reliable test of the milk 
yield of the individual cow. Trap-nests, however, are more 
suited to the work of specialist breeders than to the average 
farmer, though there are probably many farmers who could 
conveniently trap-nest at least one pen of birds each year. The 
production and distribution of heavy-laying strains of poultry 
is of even more importance to the poultry industry than the 
production and distribution of heavy milking strains of cattle 
is to the dairy industry, for the simple reason that a bad 
milking cow is much more easily detected than a bad laying 
hen, particularly if the latter is one of a large flock. Few, if 
any, authentic records of the egg-yield of farm flocks of poultry 
are available in Scotland. In Ireland, the Department of 
Agriculture have collected returns from a number of flocks 
over a period of years, and these figures may be taken as 
approximately accurate. In 1914-15 records of over 3000 
birds, in separate flocks in various parts of the country, were 
kept; and the general average for the year, as indicated by 
these records, was 112 eggs per bird. Over 200 eggs per bird 
per annum was recorded for one flock, over 190 eggs for 
another flock, over 170 for two flocks, over 160 for three 
flocks, over 150 for two flocks, over 140 for eight flocks, 
over 130 for six flocks, over 120 for seven flocks, and over 
110 for ten flocks. In all, thirty-seven flocks gave over the 
general average, and forty less than the average. The flocks 
with the worst record gave only 48 eggs per bird per annum. 
These records are furnished voluntarily by the owners of the 
birds; and the official report states that the average yield of 
112 eggs is undoubtedly above the average of the country, and 
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that there must be many flocks—or at least very many birds— 
giving averages below 60 eggs per hen per annum. This 
statement would apply with even more force to Scottish farm 
poultry, as, although it is true that more attention has been 
paid in Scotland to breeding exhibition poultry than in Ireland, 
the latter country has done much more to improve and build 
up laying strains of utility stocks. The figures given earlier 
in the article show an average egg-yield per annum for all 
the hens in Scotland of a little over 70 eggs per head. If 
by a more general use of laying strains the average were but 
raised to even 100, the output of eggs would be increased by 
over 40 per cent for much the same cost of food and labour, 
and the increased value of the produce would be half a million 
pounds per annum. There can be no doubt at all that a 
flock of farm poultry which does not give an average egg 
yield per annum of 100 eggs is bub a source of trouble and 
doubtful profit to its owner. It is the duty of every poultry- 
keéper, especially during the present crisis, to keep at least a 
total daily record of the egg-production of his birds. Possibly 
there may be little opportunity during the War of rearing birds 
of high-class laying strains; but at least the drones in every 
stock should be scrupulously weeded out, even at the risk of 
slaughtering a few hens of fairly good productive powers. 

To the farmer who wishes to improve the laying qualities of 
his birds by purchasing good stock, it cannot be too strongly 
emphasised that it is not handsome birds of exhibition type, 
such as have been brought before him for years at Agricultural 
Shows, which he needs for this purpose. Exhibition poultry 
are in the main bred for colour of feather, &c., and arbitrarily 
fixed points, which have little if any relation to inherent laying 
qualities. The value of certain breeds of exhibition poultry for 
table purposes is of course well known, but a prepotent laying 
strain is a totally different matter—as different as a milking 
strain of Ayrshires is from a beef strain of Shorthorns. Of 
recent years much experimental and investigation work has 
been done by public bodies and private persons in connection 
with the production of laying strains of poultry, and the 
manner in which laying qualities are inherited. It is not 
proposed here to deal in detail with the latter subject, upon 
which there is already an extensive literature in existence. 
It is a matter of particular interest to the biologist and the 
specialist breeder of laying strains. Those who wish to study 
the method of inheritance of laying powers in poultry should 
consult the works of Raymond Pearl, Bateson, Punnett, J. 
Arthur Thompson, and others. The average poultry-keeeping 
farmer is chiefly concerned with the practical steps to be taken, 
so that he may benefit by the research and investigation work 
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undertaken by scientists and specialists. The important prin- 
ciple to remember is that laying qualities are transmitted 
through the male much more than through the female. In 
other words, it has been found by empiric methods that con- 
tinuous breeding from highly productive hens only, without 
due regard to the males used, does not result in rapid increase 
in average egg-yield, If, however, males are used which have 
been bred from dams of high fecundity, progress is compara- 
tively rapid and, up to a point, continuous, if other general 
principles are observed. Males bred from the same highly 
fecund dam may, and probably will, possess differing degrees 
of prepotency which can only be determined by long and careful 
breeding tests. This is work for the specialist breeder and not 
for the average poultry-keeper. The latter should remember, 
however, that the production of prepotent laying strains of 
pure-bred poultry is lengthy and expensive work which in- 
volves an enormous amount of detail, and that in order to 
participate in the fruits of such work a fair price will have 
to be paid. Only a reliable breeder with a reputation to lose 
should be dealt with, and in every case the pedigree and 
ege-records of as many female ancestors as possible of the 
bird purchased should be insisted upon. In addition to the 
purchase of pedigree male birds, other steps should be taken 
to raise the average flock yield of the poultry kept. All old 
and unhealthy-looking hens should be culled out and sold. For 
breeding purposes one or more separate breeding-pens should 
be mated with pedigree males, and no other birds bred from. 
In selecting the females for the breeding-pens, birds which are 
believed to be good layers should be selected, and these birds 
ought to be physically perfect, and possess activity of habit and 
vigour of constitution in the highest possible degree. Wher- 
ever sufficient land is available, these breeding-pens should be 
put in portable houses on free range, as this will provide the 
most favourable environment for the production of strong and 
easily reared chickens. The farmer need not hesitate to use 
a cross-bred stock as a foundation to build upon. Quicker 
results will of course be obtained if pure-bred females of good 
laying strain are used; but selection and the introduction of 
good males will in the course of a couple of seasons effect 
marked improvement in any flock of cross-bred birds, provided 
such birds are healthy. 

The object to be desired is to produce pullets which will 
commence to lay on 1st October and continue to lay through 
the winter months. To achieve this object, hatching must be 
done from about the middle of February till the middle of May 
—the earlier half of the period being suitable for hatching the 
heavier breeds, such as Wyandottes, Orpingtons, Rocks, &c. 
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and the later half for lighter breeds, such as Leghorns, Anconas, 
&c. The chickens'will require to be well fed and kept growing, 
so that the foundation of a good constitution—so essential for 
heavy egg-production—may be securely established. 

It may be interesting, in conclusion, to quote briefly the 
results in egg-production obtained at the laying competitions 
conducted by the Department of Agriculture and Technical 
Instruction for Ireland since 1913. 

The following table shows the number of pullets competing, 
number of eggs laid, cost of food, return for eggs, and gross 
profit for each of the five competitions beginning 1912-13 :— 


Eleven , . 
Months | Number | Number | $708" | Game ot | Cosbot | Duco Se | Head over 
emits of of Eggs per Eggs Laid Food per Eggs per Cost of 
Airis Pullets. Laid. Bird. per Bird. Bird. Dozen. Food, 
s. od. Ss. &. d. sd. 
19138 318 38,199 120 ster vette *8, O08 13°05 5 6°8 
1914 282 39,216 139:0 | 13 3:6 5 83 13°77 les 
1915 264 39,764 150°6 ny ean) Tj + AOM5) 16°75 10 5:5 
1916 294 49,830 169°5 23 0°5 8 11°8 19°58 14 07 
1917 210 36,660 174°6 | 82 7:2) 13 107 26°89 18 8°5 


This table shows, amongst other things, that there has been a 
steady improvement since the outset in the average egg-yield of 
the birds sent in for competition, and there can be little doubt that 
such improvement has more or less influenced average produc- 
tion throughout the country. Similar competitions have been 
held for several years past in England, South Africa, Australia, 
and America, in some cases with Government. assistance, in 
some cases without it. So far, no work of this kind has been 
done in Scotland. : 
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THE USE OF LIME IN CONTROLLING 
FINGER-AND-TOE IN TURNIPS. 


By Proressor JAMES HENDRICK, B.Sc., F.LC., University of Aberdeen. 


IN a previous paper in the ‘ Transactions, entitled “A Plea for 
the Increased Use of Lime,”} the writer gave the results of 
some experiments carried out in the north-east of Scotland in 
which finger-and-toe in turnips was greatly reduced by the use 
of lime, either in the form of burnt lime or of carbonate of 
lime. Many others have written on this subject, and much 
experimental evidence has accumulated, showing that when 
soils naturally deficient in lime are sufficiently supplied with 
this ingredient, either in the form of carbonate of lime or of 
burnt lime, the disease is held in check or completely cured. 
It is also found that on land which is naturally well supplied 
with carbonate of lime, finger-and-toe is practically unknown. 
While it is now becoming generally known to farmers that 
lime is useful in preventing finger-and-toe, there seem still to 
be great numbers who do not realise the importance of liming 
as a remedy for tlus destructive disease which annually causes 
the loss of so much valuable food, and still more who do not 
realise the necessity of using sufficient lime, and of using it 
systematically. One still hears the disease ascribed to all sorts 
of peculiar causes which have little or no connection with it, 
and in many cases the favourite remedy appears to be to 
lengthen the rotation and to keep the land longer under grass. 
In some cases the use of lime is distrusted, and it is said to 
have done harm rather than good, Any such fear that lime 
will have a harmful effect on land is either based on a misap- 
prehension or arises from the overdosing of certain types of 
light land with burnt lime. When properly used, lime can be 
applied in sufficient quantities to keep finger-and-toe in control, 
with benefit to the soil in other directions, and without any 
harmful effect; and it is to be remembered that carbonate of 
lime, or mild lime, can be applied to any land in large quanti- 
ties, such as 10 or 20 tons per acre, without producing any 
harmful effect. It is only burnt lime which ever produces any 
harmful effects, and that only on certain light soils, and when 
it is used in heavy dressings of several tons per acre. Car- 
bonate of lime, or mild lime, is contained in such substances 
as ground limestone, chalk, shell sand, marl, and the waste 


1 ‘Transactions,’ 1914, 5th Series, xxvi. 218-232. 


138 THE USE OF LIME IN CONTROLLING 


lime from the causticising plant of paper-works and alkali- 
works.! 

Another thing which turns some farmers from using lime as 
a preventive of finger-and-toe is that they expect too much 
from it, and when ‘they make a trial, and it does not quite 
come up to their extravagant expectations, they are disap- 
pointed and ever after declare it is no use. Too many people 
look for an absolute cure, a kind of quack specific which in a 
flash will end all their troubles. That is not to be obtained or to 
be expected. Antiseptics help us to destroy disease germs, but 
we would be very foolish if we objected to use them because 
they do not entirely banish disease. By inoculation we can 
hinder and control many diseases, though we have not suc- 
ceeded in completely overcoming them. Spraying with copper 
sulphate will keep charlock in check, but it does not entirely 
get rid of it, even though we continue to spray from time to 
time, and in the same way potato disease can be kept under 
control by spraying with Bordeaux mixture. In all these cases 
we properly hold that the remedy is worth applying, though 
it does not produce any absolute and final cure, because it pro- 
duces an effect which more than repays us for the cost and 
trouble of applying it. Lime is to be looked upon in the same 
way. In judging the effect of lime, too, we must bear in mind 
that it does far more than mitigate the ravages of finger-and- 
toe. It improves the soil and the crop in various other ways 
which will not be further referred to in this paper. 

It is especially important at the present moment to draw 
agricultural attention to the value of lime as a remedy for 
finger-and -toe — first, because this disease is responsible for 
the loss of a great deal of stock food every year in Scotland, 
and at the present crisis in national affairs we cannot afford 
to lose any food; and, second, because the favourite method in 
many districts of combating the disease—namely, by lengthen- 
ing the rotation by keeping the land longer in grass—is no 
longer available, since the necessities of the country demand 
that our land shall be more intensively cropped, and that less 
grass and more crop shall be grown. This means either that 
turnips must be oftener grown on the same land, or that, to pre- 
vent the land getting foul, potatoes or other cleaning crop or 
bare fallow must be taken in their place. Turnips can quite 
safely be grown, so far as finger-and-toe is concerned, in a short 
rotation, or even year after year in succession, provided the 
land is kept in good condition and sufficiently supplied with 
lime. It is to give illustrations of this that the present short 
paper has been written. 


1 “Methods of applying Lime,” by James Hendrick and James M. Smith. 
‘Transactions,’ 1916, 5th Series, xxviii. 145-157. 


FINGER-AND-TOE IN TURNIPS. 139 


On an experimental field at Craibstone, the experimental 
farm of the North of Scotland College of Agriculture, there 
are a couple of plots which are shaded from both the south 
and east by well-grown trees, and which also lie rather below 
the level of the surrounding land, and slope down to the 
plantation to the south of them. Consequently they are apt 
to be rather sodden and damp till late in the season. In 1915 
these plots formed part of a demonstration experiment upon 
varieties of yellow turnips and swedes, and, as was to be 
expected from plots in such a bad situation, which were found 
to be deficient in lime, there was a considerable amount of 
disease in both plots. Lying in such an unfavourable situation, 
these plots never give a big crop; but on account of the very 
badness of the conditions, they offered a suitable subject for 
an experiment to try if lime applied to them would be able to 
hold finger-and-toe in check, even though turnips were grown 
on them year after year. The land—sunless, sour, and already 
suffering from finger-and-toe—would supply a severe test as 
to whether lime, either as carbonate or as burnt lime, could 
control or cure the disease. It was also realised that, even 
though finger-and-toe were controlled, the turnips grown under 
such unfavourable conditions would probably suffer from some 
of the other many troubles to which they are liable, which are 
not removed by the use of lime. 

The plots P and Q were each one-twentieth of an acre in 
extent—22 yards by 11. Each was divided into three strips 11 
feet wide, which form three sub-plots numbered 1, 2, and 3 re- 
spectively. In each case No. 1 was dressed with ground lime 
as a convenient form of burnt or caustic lime, and No. 3 was 
dressed with paper- works waste lime as a convenient form 
of carbonate of lime or mild lime: no lime was given to the 
middle strip, No. 2, which was intended to act as a control 
plot. It was found, however, that on such narrow plots lime 
was carried to some extent from Nos. 1 and 3 to No. 2 
during cultivation, and therefore No. 2 did not form a com- 
plete and striking Wlustration of a plot suffering from lime- 
hunger, or so great a contrast in this respect to Nos. 1 and 3 
as would otherwise have been the case. 

In 1915 Plot P, which was under purple-top yellows, gave a 
crop at the rate of 17 tons 16 cwt. per acre, while Plot Q, 
which was under bronze-top swedes, gave 11 tons 17 cwt. per 
acre. In both cases there was a good deal of disease through- 
out the plots, especially at the lower and sourer end. Plot P 
was divided into the three sections—1, 2, and 3—and all the 
bulbs on each of these raised separately, and sorted out into 
three classes, namely, “Sound,” or those in which no finger-and- 
toe could be seen, either on the bulb or on the attached rootlets ; 
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“Slightly diseased,” or those on which there were not more than 
small swellings attached either to the bulb or to the rootlets, 
and in which the bulb itself was not badly cankered ; and 
“ Badly diseased,” or those in which the bulb was badly affected 
by the disease, and generally more or less rotted. The result is 
given in the following table, and shows that the disease was 
almost equally distributed throughout all three sections into 
which the plot was divided :— 


TABLE I. 
Amount or FINcER-anp-Tor, Pitot P. 1915. 
Sound. Slightly Diseased. Badly Diseased. 
Section 1. 47-9 per cent. 31:7 per cent. 20°4 per cent. 
" 2. 49°1 " 33'8 tt 171 " 
" 8. 50°3 " 31°1 " 18°6 " 
Average, 49°71 on SI US37 str 


Before lime was applied to 1 and 3, samples of the soil were 
taken from different parts of both plots P and Q, and were 
found to be acid in reaction, and to have a high “ Lime require- 
ment,” as tested by the method of Hutchinson and MacLennan.t 
The “Lime requirement” was greater at the lower than the 
upper end of the plots, but it averaged 0:064 per cent of lime 
(CaQ) on P, and 0°084 per cent of lime on Q. The samples 
were also tested for the presence of carbonate of lime by the 
method of Hutchinson and MacLennan,? but none was found in 
any of them. 

Lime was applied early in April to sections 1 and 3 of both 
P and Q. To section 1 of each of the plots ground lime was 
applied at the rate of 28 cwt. per acre, and to section 3 of each of 
the plots paper-works waste lime at the rate of 50 cwt. per acre. 
The lime applied was analysed, and each of these quantities was 
calculated to supply about 1 ton of available lime (CaO) per 
acre, or sufficient to satisfy the lime requirement of the soil. It 
cannot be insisted too strongly that in the case of soils which 
have long been unlimed, and'which are suffering from lime 
hunger, small dressings of lime, such as are often applied, are 
of little use. A considerable dressing, such as 1 to 2 tons per 
acre of burnt lime, or 2 to 4 tons of carbonate of lime, is gene- 
rally needed as a start, and after that lime at the rate of about 
1 ton per acre of burnt lime, or 2 tons per acre of carbonate of 
lime, requires to be applied during the course of each rotation. 

‘No attempt was made to clear the land of infecting material, 
but the diseased portions of roots were left on the soil and dug 


** Journ. of Agel. Science,’ 1915, vii. 75-105. 
2 Thid., 1914, vi. 323-327. 
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into all the plots. This secured that all the soil, both limed and 
unlimed, was infected with the germs of the disease. 

Apart from the liming, the whole of the plots were manured 
and otherwise treated in the same way. Both in 1916 and in 
1917 dung was applied at the rate of about 12 tons per acre, 
and artificials at the rate of 3 cwt. of superphosphate, 1 cwt. 
of steamed bone flour, and # cwt. sulphate of ammonia per 
acre. 

Table II. shows the weight of crop obtained from the plots in 
the three years 1915, 1916, and 1917, and the averages of the 
duplicates in 1916 and 1917. In 1915 the plots were under 
variety trials, P with purple-top and Q with bronze-top swedes. 
In 1916 and 1917 the same variety of green-top yellow turnips 
was grown on all the plots. 


TABLE II. 
CRAIBSTONE, WooDLANDS Fietp. Brps P anp Q. 


Weight of Crop per Acre. 


(Bulbs.) 
Plot. |Section. TRrarMENT. 19165. 1916. 1917. 
mK tons. cwt. | tons. cwt.| tons. cwt. 
1 Ground lime. : é 10 0} 138 
P 2 Unlimed . : ; ol pelize 8 HG} Dee LO NS 
3 | Paper-works waste lime . 10="8 | 18 Sis 
1 Ground lime. : 3 | j Oper ae alten ek 
Q 2 | Unlimed She add PAO OF LBL? 
3 Paper-works waste lime | oe od 
is 1 Ground lime. d . 9 47 1215 2.2 
a0 
5 ol Uniden: ar hoe eo GIs ibe 10 
> 
< 3 Paper-works waste lime . ORS LS Laat 


In 1916 the turnip crop was avery poor one, while 1917 was 
a good turnip year in the district in which Craibstone is situated, 
While the crop in 1916 was small it was nothing exceptional. 
Both on the experimental plots and in the fields under the 
ordinary rotation of the farm the crop in this unfavourable 
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season was a very poor one, and in the district generally the 
turnip crop was stated to be only half a crop. The crop on 
one of the best fields on the farm was not much heavier than 
that obtained on this badly situated patch of ground. On the 
other hand, in the favourable season of 1917, the crops obtained 
on these plots were very small, and compared very unfavourably 
with the general crop of the farm. The bulbs did not grow to 
nearly the same size as those on fields in a good situation. 

The treatment with lime did not materially affect the weight 
of crop in 1916, when all crops were small and there was little 
disease. In 1917, with the exception of Section 1, P, the limed 
sections were better than the unlimed. A part of 1, P, was a 
partial failure, as it suffered from one of those unforeseen and 
uncontrolled accidents which are apt to interfere with all field 
experiments, All through the season, however, the limed plots 
looked distinctly greener and more vigorous than the unlimed. 

The amount of disease on all the sections was estimated by 
the method already described, and the results are given in 
Table III. 


TABLE III. 


EstTiIMATION oF DISEASE. 


Results expressed in Percentages. 


1916. ily 


Plot. Section. TREATMENT. Diseased. Diseased. 
Sound. SS Se Se Sound. — a Pe 
Slightly. | Badly. Slightly. | Badly. 
i Ground Lime. |} 91:5 6°8 leg Sond 41°6 25°3 
P 2 No Lime . .|| 79°5 17°3 3°2 6°8 49°5 43°7 
3 Waste Lime . || 90:2 671 3°7 34:2 50°3 | 15°5 
1 Ground Lime. |} 96°3 3°5 0:2 73°7 20°4 59 
Q HY No bLlime .. 85°7 13°5 0:8 27:9 41°6 80°5 
3 Waste Lime . |] 92:7 5:3 2°0 56:2 Ba |) alten 
Mean of 1 Ground Lime. || 93'9 5:2 0:9 53°4 81:0 | 15°6 
Dupli- 2 NoLime . .|} 82°6 | 15°4 2:0 174 45°5 | 37:1 
cates. 38 Waste Lime . || 91°5 5:7 2°8 45-2 ANCE Yn ral 2375) 


The results obtained in 1916 were unexpected. It is generally 
supposed that it is when conditions are unfavourable that the 
turnip plant is most liable to attacks of finger-and-toe. But 
though in this unfavourable season the crop was very small 
and badly grown, it was much healthier on all the plots than in 
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1915 or 1917. Though, owing to unfavourable conditions, the 
growth was slow and the bulbs remained small, they were com- 
paratively healthy. Very few were badly diseased, even on the 
unlimed part of this sour, badly infected land, and only a 
moderate number were slightly diseased. The effect of the lime 
shows, however, quite distinctly, both in P and Q, and there 
were far fewer bulbs on which disease was visible on the limed 
than on the unlimed sections. 

In the spring of 1917 further samples of soil were taken 
from different parts of the plots and tested for lime. It was 
found that there was on the average an appreciable amount, 
of carbonate of lime in all the sections. Even section 2, to 
which no lime was applied, showed a little carbonate of lime, 
which had no doubt been carried to it from the adjoining 
sections. As it was found, however, that certain portions of 
the plots, especially at the lower and sourer end, appeared to 
be still a little sour and deficient in lime, a further dressing of 
ground lime was given to section 1 and of paper-works waste 
lime to section 3, in order to ensure that plenty of lime was 
present for the crop of 1917. Samples were taken recently 
and tested for carbonate of lime, and it was found to be present 
on the average to the extent of 0:231 per cent in section 1, to 
the extent of 0°057 per cent in section 2, and to the extent of 
0°161 per cent in section 3. 

It will be seen from Table II. that, in spite of the second 
dressing of lime and the more favourable season, there was 
much more disease present on all the plots in 1917 than in 
1916, but as in 1916 the amount of disease is much greater on 
section 2, which was not limed, than on sections ] and 3. As 
in 1916 also there was more disease on plot P than on plot Q. 
But both on P and Q the unlimed section contained a far larger 
proportion of diseased bulbs, and especially of badly diseased 
bulbs, than the limed sections. The crop was raised and the 
disease counted on December 1, and at that date there were few 
completely rotted bulbs quite unfit to weigh. Probably had the 
weighing been put off till later in the season a large part of the 
crop on section 2 would have been completely rotted. As it was, 
the difference in the amount of disease was even more striking 
when seen than as shown by the percentages. Such a classifica- 
tion as that adopted here can only be rough. “Badly diseased” 
bulbs include bulbs of a great many degrees of badness, from 
those concerning which one is doubtful whether they ought not 
to be classed as “ Slightly diseased ” to those which are completely 
rotted. The “Badly diseased” bulbs in 2 were, generally speak- 
ing, more extensively diseased than those in 1 and 3. 

It is commonly held to be impossible to grow turnips year 
after year on the same land. The experiment described above 
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shows that it can be done without disaster, even under yery 
unfavourable conditions, provided the soil is kept sufficiently 
supplied with lime. But there are, many who are not much 
impressed by experiments carried out upon small plots, and 
require to see operations carried out on a farm scale, and under 
ordinary conditions of practice before they will pay any attention 
tothem. Itis fortunate that such cases can be quoted. Turnips 
can be, and are, grown in ordinary farm practice year after year 
on the same soil without suffering from finger-and-toe, provided 
they are properly treated. 

The writer has been permitted, through the kindness of Mr 
Jas. Kidd, Mains of Errol, to describe what has been done on 
a field on New Farm, Errol, one of the farms occupied by 
Mr Kidd. Nearly all the land on New Farm is very heavy, 
and is unsuitable for turnips. There is, however, one field 
of 13 acres which is of freer texture, and much better suited 
than the rest of the farm for turnip cultivation, and this field 
has been kept continuously under turnips for over 20 years. 
It still grows a crop quite free from finger-and-toe. The writer 
had the pleasure of visiting this field at the beginning of 
March this year, and could see no sign of finger-and-toe upon 
it. A sample of the soil was taken, and it was found to contain 
0:134 per cent of carbonate of lime in the dry soil, and to show 
no “Lime requirement” and no trace of sourness. The soil is 
a deep heavy loam, and moderately stony. The following 
particulars as to the treatment of the field were supplied by 
Mr Kidd. 

An ordinary dressing of dung, about 12 tons per acre, is 
applied once in six years, but every year a good dressing of 
about 10 cwt. per acre of artificial manures is given. The 
artificial manures used are bone flour or bone meal, basic 
superphosphate, and sulphate of ammonia, Lvery year ground 
lime is applied at the rate of 10 cwt. per acre. If in any year 
the usual dressing of ground lime is not given, a double dressing 
is given in the following year. The crop obtained is not so big 
and stroug as might be got from this land if it were under 
rotation and equally well treated. It naturally varies from 
year to year, but is on the average about 20 tons per acre. 
The turnips are always of good feeding quality, and are 
sufficient for.about 50 feeding cattle each winter. As they are 
the only turnips grown on the farm, the cattle kept on this 
farm have to depend entirely on this field for turnips. The 
turnips are shown to be of good feeding quality by the way the 
cattle thrive upon them. 

It should be emphasised that this practice is not carried on 
by way of an experiment, but because Mr Kidd is of opinion 
that it is the best and safest way to supply this heavy-land 
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farm with turnips. As it is not an experiment, there is no 
control plot to show what would happen if part of the field 
were not limed ; but I was informed that on other land of a similar 
kind not far away, on which turnips are grown in rotation, 
but which is not regularly limed, the turnips suffered from 
finger-and-toe. 

The conclusion to be drawn from all the evidence given above 
is that finger-and-toe in turnips can be kept in check or entirely 
prevented by using lime in sufficient quantity to neutralise all 

-sourness and leave some excess of carbonate of lime in the soil. 
It is not necessary to lengthen the rotation in order to prevent 
the disease, for turnips can be grown in short rotation or even 
year after year on the same soil, provided the soil is kept 
sufficiently supplied with lime. 


VOL, XXX, K 


146 


MILK RECORDS. 


FIFTEENTH YEAR—ReEcORDS OF 19,564 Cows. 


By WILLIAM STEVENSON, B.Sc., N.D.A., N.D.D., Superintendent of Milk 
Records to the Scottish Milk Records Association. 


- Systematic Milk Recording in Scotland was continued in 1917 
on the same lines as in 1916 and previous years. The work 
was carried on under the direction of The Scottish Milk Records 
Association as formerly. 

The Association in 1917 consisted of the following members :— 


Name and Address. Body Represented. 
Mr J. S. Paterson, Quhytewoollen, f Annandale Milk Record 
Lockerbie L Society. 


MeO) M-Cubbin, Lockland Maypole { meas, crea Hs 
Mr John Young, Skerrington Mains, Hurl- | Central Ayrshire No. 1 
ford _ Milk Record Society. 
Mravilian Kirkland) Lechead! Covlton | ee Ribs noLies 
Mr John Sloan, Creoch, New Cumnock ~ | Camngen Milk Record 
Society. 
{ Dumbartonshire Milk. 
Record Society. 
f§ Dunragit Milk Record 
Society. 
High Fenwick Milk 
Record Society. 
Mr J. W. Miller, Earlseat, West Wemyss { sae : Hen eo 
ociety. 


Mr J. Finnie, Camphill, Dalry | ‘ ones ee ue 
Mr Robert Paton, Mains of Airies, Stran- | Kirkcolm and District 
raer Milk Record Society. 
Kirkcolm and Leswalt 
Milk Record Society. 


Mr A, Y. Allan, Aitkenbar, Dumbarton 
Mr John Murray, Kilfillan, Glenluce 


Mr Wn. J. Dunlop, Gree, Fenwick 


Mr John M‘Caig, Belmont, Stranraer 


Mr Gavin Hamilton, British Linen Bank, 
Lesmahagow 


Lesmahagow Milk Re- 
cord Society. 


Mr Alex. Edgar, Chapelheron, Whithorn | tora ore re 


Milk Record Society. 
Mr William Wallace, Auchenbrain, Mauch- { Mauchline Milk Record 
line 


Society. 
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Name and Address. Body Represented. 


: Monkton and District ° 
,Mr Thomas Barr, Hobsland, eae | Milks Record Society. 


Montgomerie Milk Re- 
cord Society. 


Nithsdale (Lower) Milk 
Record Society. 


Mr James Moffat, Gateside, Sanquhar IN: (Upp oy) Milk 
Record Society. 


Mr John P. Smith, Thirdpart, Auchin- ( Ochiltree Milk Record 


Mr David Goldie, Little Shewalton, Irvine 


Mr James Osborne, Ryemuir, Lochmaben 


leck l Society. 
are ames Hamilton, Headhouse, ft) Wo (pper 
ilbride Soci 
ociety. 
Major J. A. Houison - Craufurd, ee Stewarton and Dunlop 
House, Dunlop Milk Record Society. 
Mr H. W. B. Crawford, of Chapmanton, {sik of Kirkcud- 
Castle-Douglas bright Milk Reeord 
Mr W. P. Gilmour, Balmangan, Kirk- Society, Circuits 
eudbright Nos, 1 and 2. 
Mr Thomas Clement, of Netherton, 64 
Albion Street, Glasgow 
Mr James Howie, Hillhouse, Kilmarnock ; 
Mr Thomas C. Lindsay, Aitkenbrae, ae eres cele 
Rae toh erd-Book Society. 
Mr A. W. bir gi Lessnessock, 
Ochiltree . 
Mr Matthew Bowie, Blackbyres, Barrhead, The British Holstein- 
a aad Friesian Cattle 
Mr Hugh Brown, Colton Mains, Dunferm- Soci 
; oclety. 
line 
Mr F. N. M. Gourlay, of Milnton, Tynron, 
Thornhill The Shetland Cattle 
Mr R. W. R. Mackenzie, of Earlshall, Herd-Book Society. 
Leuchars, Fife 
Mr Alex. Cross, of Knockdon, 19 Hope 
Street, Glasgow : 
Mr John M‘Caig, Belmont, Stranraer Sia pa ee OM 
Sir Hugh Shaw Stewart, Bart., of Ard- 2 y: 
gowan, Inverkip 
Major J. A. Houison- Craufurd, Dunlop 
House, Dunlop 
Mr Charles M. Douglas, of Auchlochan,{ The West of Scotland 
Lesmahagow Agricultural College. 
Principal W. G. R. Paterson, 6 Blythswood 
Square, Glasgow 
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Name and Address. Body Represented. 
Mr Wm. Bruce, 13 George Square, Edin- 
burgh The Edinburgh and 
Mr David Dow, Balmanno, Bridge of Harn East of Scotland Col- 
Mr Alex. M‘Callum, 13 George Square, lege of Agriculture. 


Edinburgh 
Mr G. G. Esslemont, 44 Union Street, 
Aberdeen ; The North of Scotland 
Professor Hendrick, Marischal College, College of Agri- 
- Aberdeen culture. 


Dr J. F. Tocher, 414 Union Street, Aberdeen 
Mr Robert Dickiey of Messrs J. & W. 
Wallace, 498 Gallowgate, Glasgow 
Mr John Drysdale, 5 St Andrew Square, 7 Co-opted Members. 
Edinburgh 
Mr James Dunlop, Strathdene, Prestwick 


Chairman—Mr Thomas Clement. 


The following are the principal members of the staff :— 


Secretary and Treasurer—Mr John Howie. 
Superintendent—Mr William Stevenson, B.Sc.. N.D.A., N.D.D. 
Assistant-Superintendent—Mr William Lennox, N.D.D. 


Administration. 


In 1917, as in previous years, the Association’s milk record- 
ing was administered through Local Milk Record Societies. 
In view of the urgent need for economy in expenditure from 
public funds, the grant for milk recording from the Develop- 
ment Fund of not more than £2000, obtained through the 
Board of Agriculture for Scotland in 1914, was restricted in 
1917, as in 1916, to £1250, the conditions attached to the 
grant being the same as formerly. 

The Ayrshire Cattle Herd- Book Society increased their 
grant to the Association from £40 to £50. 

Gtants were allocated to local societies on the following 
scale :— 


(a) To societies in their First Year—An annual grant of £35, 
and the hire of the necessary milk-testing appliances 
free of annual charge; the society to upkeep the 
apparatus in good condition. 


(b) To societies in their Second Year.—An annual grant of 
£35. 

A full grant to be given for tests at intervals of 

not more than 21 days; 75 per cent thereof for tests 
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at intervals of from 21 to 28 days; no grants to be 
given where the intervals between the tests exceed 
28 days. 


(c) To societies in their Third or Fourth Year.—An annual 
grant of £10. 


Owing to the resignation of members at the end of 1916, 
and to the fact that few new members could be obtained, and 
from other causes due to the continuance of the war, four 
local societies were unable to continue as separate societies in 
1917: though in all cases it was hoped that milk recording 
would be resumed after the war. For the same reasons no new 
milk record societies were formed in 1917. 

The total number of milk record societies affiliated with the 
Association in 1916 was 24, and 24 trained recorders were 
‘constantly employed during the greater part of the year, com- 
pared with 28 in 1916. The total number of herds tested in 
1917 was 468, compared with 533 in 1916. The total number 
of cows tested in 1917 was 19,564, compared with 22,702 in 
the previous year. 

The following is a list of the Milk Record Societies which 
operated in 1917, with the name and address of the secretary 
of each society :— 


Name of the Society. Secretary. 
Annandale ; . Mr John Henderson, Banker, Lockerbie. 
Ayr and Stair . . Mr Quintin Dunlop, Greenan, Ayr. 


Central Ayrshire No.1 Mr James Howie, Hillhouse, Kilmarnock. 
Coylton and District . Mr William Logan, Southcraig, Hollybush. 
Cumnock . ; . Mr Alex. Arthur, Benston, New Cumnock. 
Dumbartonshire . Mr John Bilsland, Quay Place, Dumbarton. 


Denragie: a? T. Campbell Gilmour, Dunragit Estate 
Office, Dunragit. 

Fenwick (High) . Mr James Mather, Low Gainford, Fenwick. 

Fife : : . Mr Wm. Macniven, Royal Bank, Kirkcaldy. 

“John Speir” . . Mr William Longwill, Hawhill, Dalry. 


Kirkcolm and District Mr Robert M‘Neil, Cairnpat, Stranraer. 
Kirkcolm and Leswalt Mr John M‘Caig, Belmont, Stranraer. 


Mr Gavin Hamilton, British Linen Bank, 
Lesmahagow 
Lesmahagow. 
Lower Wigtownshire. Mr William Christison, Barglass, Kirkinner. 
Mauchline ; . Mr Wm. Wallace, Auchenbrain, Mauchline. 
Monkton and District Mr William Howie, Brieryside, Monkton. 
Montgomerie . . Mr David Goldie, Little Shewalton, Irvine. 


Nithsdale (Lower) . Mr John Henderson, Banker, Lockerbie. 
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Name of the Society. Secretary. 
Nithsdale (Upper) . Mr John Henderson, Banker, Lockerbie. 
Sy Mr A. W. Montgomerie, Lessnessock, Ochil- 
Ochiltree . ; : tks 


Renfrewshire (Upper ) Mr J. Campbell Murray, 216 West George 
Ward) Street, Glasgow. 

Stewarton and Dunlop Mr John Littlejohn, Buistonend, Kilmaurs. 

Stewartry Nos.l and 2 Mr Patrick Gifford, Solicitor, Castle- Douglas. 


Season 1917. 


The following table shows for each Society the number of 
members, the number of cows tested, the interval between the 
tests, and the duration of the recording season :— 


Duration 
No. of | Number /ietween | oF Re- 

Name of the Society. Members. | f COWS | Pests. in | COPding 

Tested. days. ‘ Season, 

in weeks. 
1. Annandale ‘ d 5 23 943 27 52 
2. Ayr and Stair . : 23 996} 28 52 
3. Central Ayrshire, No. “i , 18 624 | 21 52 
4. Coylton and District . 3 17 465 | 20 52 
5. Cumnock . , ; : AGT; 623 21 52 
6. Dumbartonshire Ag vas 16 595 18 52 
7. Dunragit . 3 ; 16 1094 21 50 
8. Fenwick (High) } ; 23 VES 28 52 
9. Fife : 4 ‘ 15 672 20 52 
10. “John Speir” . : 23 5711. 28 52 
11. Kirkeolm and Tistrie i 16 1092 23 46 
12. Kirkcolm and Leswalt : 18 1065 21 45 
13. Lesmahagow . ‘ 23 634 28 52 
14. Lower Wartewmciites : 22 RATS 128 St 
15. Mauchline ; ; 18 661. 20 52 
16. Monkton and aie 2 18 729 21 52 
17. Montgomerie . ; : 19 596 | 28 52 
18. Nithsdale (Lower) . d 19 765 22 52 
19. Nithsdale (Upper) . ; 20 932 | 24 52 
20. Ochiltree . f 1¥ 502 | 20° 52 
21. Renfrewshire (Upper Ward) 15 636 | 20 52 
22. Stewarton and Dunlop ; 28 949 28 52 
23. Stewartry, No. 1 : , 20 1155 24 52 
24. Stewartry, No. 2 ; : 21 1213 24 52 

Total No. . 465 {19,564 
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Definitions, 


The milk records compiled by the Association are records of 
the estimated quantity of milk produced by each cow in a 
separate lactation, and of the estimated percentage of milk-fat 
contained in the milk. For convenience a gallon of milk is 
reckoned as 10 lbs. A gallon of milk of average quality 
weighs almost exactly 104 lbs. The following further par- 
ticulars concerning each record are also given, wherever 
possible :— 


Name of cow, byre number, and herd-book number. 
Sire of cow, and herd-book number of sire. 

Dam of cow, and herd-book number of dam. 

Age of cow at opening of record. 

Date of calving preceding opening of record. 
Number of weeks in milk. 

Date of next calving after record closed. 


The following particulars of the preceding record are appended 
to each record, where available :— 


Date of calving preceding opening of record. 
Quantity of milk in gallons. 

Percentage of fat in milk. 

Number of weeks in milk. 


The milk yields were estimated in respect of quantity and 
milk-fat percentage from the results of systematic periodic 
tests by trained recorders. The recorders visited the farms for 
this purpose at intervals varying from 14 to not more than 28 
days, and each day of visit was regarded as the middle day | 
of the period covered by the visit. Milk records estimated in 
this way approximate closely to the actual milk yields. 


Classification of Records. 


The records were classified into three groups for cows and 
heifers respectively, on the same basis as in the last seven annual 
reports. Experience has confirmed the view that a very 
useful comparison is obtained by reckoning the yields at their 
estimated equivalent in milk of 1 per cent of milk-fat. Such 
a comparison takes into consideration both the quantity and 
quality of the milk. 

Cows with a milk record equivalent to not less than 2500 
gallons at 1 per cent of fat, and heifers with a milk record 
equivalent to not less than 2000 gallons at 1 per cent of fat, 
were grouped into Class I. Cows and heifers with milk records 
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of less than two-thirds of these amounts—ze., 1660 and 1330 
gallons respectively—were grouped into Class III. 

The following short table shows the corresponding values of 
these yields in fairly good milk of 3:5 per cent milk-fat :— 


Yield in Milk of Corresponding Yield in 
Class. 1 Per Cent Fat. Milk of 3'5 Per Cent Fat. 
(Gallons. ) (Gallons. ) 
Cows in Class I. . | Not less than 2500 714 
Heifers in Class I. . | Not less than 2000 571 
Cows in Class III. . | Less than 1660 474 
Heifers in Class III. | Less than 1330 380 


All cows and heifers with milk yields falling between these 
limits would come into Class II. Such animals naturally 
claim less attention than the good milkers or the obviously 
unprofitable animals. In order to economise space, particulars 
of their records are not included in this report. It should be 
noted, however, that Class IJ. would have included a certain 
number of unclassifiable yields, as there were a number of 
instances where, from various causes, the results of a whole 
normal lactation could not be obtained. 

It should always be kept in mind, when making a comparison 
of cows in different herds or in different districts, that the different 
conditions of soil and climate and the different methods of dairy- 
ing practised have a considerable influence on the milk yields, 
and that therefore milk yields alone do not necessarily indicate 
the true relative inherent or hereditary milking qualities of the 
animals. But the authenticated milk records compiled by the 
Association ought to be of inestimable value to breeders and 
owners of dairy cows if properly interpreted. 


MitK REcorD SOCIETIES APPROVED BY THE ScoTTIsSH MILK 
RECORDS ASSOCIATION IN 1917. 


Annandale Milk Record Society. 


This society was in its sixth year, and consisted of 23 mem- 
bers, as in the five previous years—the maximum number that 
could be conveniently served by one recorder on a 27 days 
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circuit. The number of cows tested was 943, practically the 
same number as in 1916. 

On some of the farms in this district milk is produced for 
direct sale, and cows calve at all seasons of the year. On other 
farms cheese is made during the summer months, and most of 
the cows calve in spring. 

Recording was carried on throughout the whole year, the 
recorder visiting each farm at intervals of 27 days. One 
advantage of 27 as compared with 28 days’ tests is that each 
member has the visit of the recorder on a different day of the 
week on each round. 

Of the 943 cows and heifers tested by this society, 425 cows 
and 127 heifers were included in Class I., and 17 cows but no 
heifers in Class III. Thus, of the total cows and heifers 
tested, 59 per cent were placed in Class I. and 2 per cent in 
Class III., compared with 75 per cent and 2 per cent respectively 
in 1916. It should be pointed out, however, that in this case 
the apparent retrogression was partly due to the introduction 
of new members. 


Ayr and Stair Milk Record Society. 


This society was in its third year. The number of members 
in the previous year was 16, but four members decided to dis- 
continue recording in 1917, and only one new member could be 
obtained. The adjacent Carrick Society consisted of only 13 
members in 1916, and three of these members retired at the 
end of the year. It was agreed to amalgamate the two societies, 
and to extend the interval between tests from twenty-one to 
twenty-eight days in order to accommodate all the members. 
The total number of members in 1917 was 23. The number of 
cows tested was 996. 

_ The members of this society were widely scattered from near 
' Ayr to beyond Ballantrae. On many of the farms cheese is 
made during the spring and summer months, and the majority 
of the cows calve in spring; but on most of the farms nearer 
to railway stations milk is produced for direct sale, and a 
considerable proportion of the cows calve in autumn or winter. 

Recording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 28 days. 

Of the 996 cows and heifers tested by this society, 318 cows 
and 146 heifers were included in Class I., and 66 cows and 3 
heifers in Class III. Of the total cows and heifers tested, 
47 per cent were placed in Class I. and 7 per cent in Class IIL, 
compared with 52 per cent and 6 per cent respectively as the 
average results of the two societies in 1916. 
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Central Ayrshire No. 1 Milk Record Society. 
(Hurlford, Galston, and Newmilns Districts.) 


This society was in its tenth year. The 18 original members 
in_ 1908 were widely scattered from near Ayr to beyond 
Kilmarnock, but since 1913, owing to the formation of other 
two societies in Central Ayrshire, the No. 1 Society has been 
confined chiefly to the Hurlford, Galston, and Newmilns 
districts. The number of members in 1917 was 18, the same 
number as in the previous year, and the full membership of the 
society. The number of cows tested was 624, practically the 
same number as in 1916. 

On most of the farms milk is produced for direct sale, but in 
a few cases cheese is made during the summer months, On 
the majority of the farms cows are calving at all periods of 
the year. 

Recording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 21 days. 


Of the 624 cows and heifers tested by this society, 247 cows. 


and 50 heifers were included in Class I., and 18 cows and 2 
heifers in Class III. Thus, of the total cows and heifers tested, 
48 per cent were placed in Class I. and 3 per cent in Class IIL, 
compared with 57 per cent and 5 per cent respectively in 1916, 


Coylton and District Milk Record Socrety. 


This society was in its fourth year. The number of members 
in 1917 was 17, two less than in the previous year, but the 
full membership of a society conducting tests at intervals of 
20 days. In 1915 the society agreed to change the interval 
between tests from 21 days to 20 days. Testing at intervals 
of 20 days offers several advantages. Each member has the 
visit of the recorder on a different day of the week each round, 
while the interval between tests is not unduly long so as to 
interfere with the reliability of the records; also calculating 
is simplified, as each half-pound of milk daily represents one 
gallon in 20 days. The number of cows tested in 1917 was 
465, a decrease of 36 from the previous year. 

On most of the farms in this district cheese is made during 
the summer season. On a few of the farms milk is produced 
for direct sale all the year round. 

Recording was continued throughout the whole year. The 
recorder visited each farm at intervals of 20 days. 

Of the 465 cows and heifers tested by this society, 326 cows 
and 84 heifers were included in Class I., but no cows or heifers 
in Class III. Thus, of the total cows and heifers tested, 88 per 
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cent were placed in Class I. and none in Class LIL., an improve- 
ment of 6 per cent and 2 per cent respectively from 1916. 

The Coylton and District Society have the distinction of 
having had the largest percentage of animals eligible for Class I. 
of all the societies in 1915, 1916, and 1917, and are to be 
further congratulated on having had. no animals in Class III. 
in 1917. 


Cumnock Milk Record Society. 


The Cumnock Society is one of the two milk record societies 
in Scotland which have operated continuously since 1905, and 
have completed thirteen years of recording, though some of the 
members of the original Cumnock Society are now members 
of other societies, while new members in the more immediate 
neighbourhood have come in. The number of members in 1917 
was 17, one less than in the previous year. The number of 
cows tested was 623, a decrease of 31 from 1916. 

The great majority of the cows in this district calve in the 
early spring, and cheese-making is general during the summer 
season. On some of the farms milk is sold during the autumn 
and winter months, and some of the cows calve towards the 
end of the year. 

Recording was continued throughout the whole year. The 
recorder visited each farm at intervals of 21 days. 

Of the 623 cows and heifers tested by this society, 286 cows 
and 112 heifers were included in Class I., and 7 cows and 
1 heifer in Class III. Thus, of the total cows and heifers tested, 
64 per cent were placed in Class I. and 1 per cent in Class III., 
compared with 72 per cent and 1 per cent respectively in 1916. 


Dumbartonshire Milk Record Soctety. 


This society was in its fifth year. .The number of members 
in 1917 was 16, an increase of two members from 1916. The 
number of cows tested was 595, an increase of 25 from the 
previous year. 

In this district milk is sold all the year round, and cows 
calve at all seasons, 

Recording was carried on during the whole year. The re- 
corder visited each farm at intervals of 18 days. 

Of the 595 cows and heifers tested by this society, 196 cows 
and 100 heifers were included in Class I., and 24 cows and 
4 heifers in Class III. Thus, of the total cows and heifers tested, 
excluding one herd tested during the latter part of the season 
only, 52 per cent were placed in Class I. and 5 per cent in 
Class III., compared with 57 per cent and 4 per cent respec- 
tively in 1916. 
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Dunragit Milk Record Socvety. 


This society was inaugurated in 1908 and was in its tenth 
year, though only four of the original members in 1908 were to 
be-found in the same society in 1917. The number of members 
in 1917 was 16, the same number as in the previous year, and 
three of the herds required two days’ testing on each visit. The 
number of cows tested was 1094, the largest number tested by 
one recorder on a 21 days’ circuit in 1917. 

The district is mainly a cheese-making one, and the great 
majority of the cows calve in early spring, though on some of 
the farms a proportion calve in autumn or winter. 

The records dated from the beginning of January, and covered 
the whole year, with the exception of a week at the end of 
December, when very few cows were in milk. The recorder 
visited each farm at intervals of 21 days. 

Of the 1094 cows and heifers tested by this society, 434 cows 
and 115 heifers were included in Class I, and 21 cows and 2 
heifers in Class III. Thus, of the total cows and heifers tested, 
50 per cent were placed in Class I. and 2 per cent in Class IIL, 
compared with 61 per cent and 1 per cent respectively in 
1916. 


Fenwick (High) Mills Record Society. 


A milk record society has been in operation in the Fenwick 
district since 1905. In 1913 the large number of new ap- 
plicants could not all be accommodated in one society, so the 
district was divided and two societies formed—the High Fenwick 
Society and the Laigh Fenwick Society. At the end of 1915, 
mainly with a view to economy during the war, it was resolved 
to revert temporarily to the former arrangement of one larger 
society conducting 28 days tests. The number of members in 
1917 was 23, one less than the full: membership of the society. 
The number of cows tested by the society was 778. 

The milk produced by the members of this society is chiefly 
for direct sale or butter-making, and cows calve at all periods of 
the year. 

_ Recording was carried on during the whole year. The re- 
corder visited each farm at intervals of 28 days. 

Of the 778 cows and heifers tested by this society, 346 cows 
and 83 heifers were included in Class I., and 20 cows and 4 
heifers in Class III. Thus, of the total cows and heifers tested, 
55 per cent were placed in Class I. and 3 per cent in Class III., _ 
compared with 59 per cent and 3 per cent respectively in 
1916. 
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The Fife Milk Record Soctety. 


This society was in its fifth year. The number of members 
in 1917 was 15, a decrease of two members from the previous 
year, and two less than the full membership for a society con- 
ducting 20 days tests. The number of cows tested was 672, a 
decrease of 34 from the previous year. 

Practically the whole of the milk produced in this district is 
for direct sale, and cows calve all the year round. 

Récording was continued during the whole year. The re- 
corder visited each farm at intervals of 20 days. 

Of the 672 cows and heifers tested by this society, 279 cows 
and 89 heifers were included in Class I., and 10 cows and 10 
heifers in Class III. Thus, of the total cows and heifers tested, 
55 per cent were placed in Class I. and 3 per cent in Class IIL., 
compared with 65 per cent and 3 per cent respectively. in 1916. 


“ John Speir” Milk Record Society. 
(Dalry and Kilbirnie Districts.) 


This society was instituted in 1910, and at that time the 
members were scattered over a very wide dairying district, or 
series of districts, from Dundonald and Kilmarnock in the 
south to as far as Dumbarton and Helensburgh in the north. 
Original members of this society are now included in a number 
of other local societies. In 1917 the society was in its eighth 
year. The membership was confined mainly to the Dalry and 
Kilbirnie districts of Ayrshire. The number of members in 
1917 was 23. The total number of cows tested was 571. , 

Practically the whole of the milk produced by the members 
of this society is for direct sale, and cows calve at all seasons. 

Recording was continued during the whole year. The re- 
corder visited each farm at intervals of 28 days. 

Of the 571 cows and heifers tested by this society, 151 cows 
and 83 heifers were included in Class I., and 42 cows and 14 
heifers in Class III. Of the total cows and heifers tested, 
41 per cent were placed in Class I. and 10 per cent in Class IIL, 
compared with 44 per cent and 4 per cent respectively in 1916. 


Kirkcolm and District Milk Record Society. 


This society was in its fourth year. The number of members 
was 16, one more than in the previous year, and three of the 
members had very large herds, requiring two days’ testing on 
each visit. ‘The number of cows tested was 1092, an increase 
of 149 from 1916. 
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In practically all the dairying districts of Wigtownshire the 
bulk of the milk produced is made into cheese, and most of the 
cows calve in the early spring. 

The records dated from the beginning of January and extended 
to 14th November, a period of 46 weeks, most of the cows being 
dry at this date. 

Of the 1092 cows and heifers tested by this society, 368 cows 
and 122 heifers were included in Class I., and 38 cows and 5 
heifers in Class III. Of the total cows and heifers tested, 45 
per cent were placed in Class I. and 4 per cent in Class III, 
compared with 56 per cent and 1 per cent respectively in 1916. 


Kirkcolm and Leswalt Milk Record Society. 


_ This society was instituted in 1908, and was in its tenth 
year, though systematic milk recording was commenced in 
practically the same district in 1906 by the Rhins of Galloway 
Dairy Association. The number of members of the society in 
1917 was 18, the same number as in the previous year, and the 
full membership of the society. The number of cows tested was 

1065, an increase of 32 from 1916, and a large number for a 

society conducting 21 days tests. 

The district is entirely a cheese-making one, and most of the 
cows calve in the early spring. 

The records dated from 22nd January, and extended to 2nd © 
December, a period of 45 weeks. The recorder visited each 
farm at intervals of 21 days. 

Of the 1065 cows and heifers tested by this society, 302 cows 
and 104 heifers were included in Class I., and 33 cows and 3 
heifers in Class III. Thus, of the total cows and heifers tested, 
38 per cent were placed in Class I. and 3 per cent in Class III., 
compared with 43 per cent and 3 per cent respectively in 1916. 


Lesmahagow Milk Record Society. 


This society was inaugurated in 1907, and was in its eleventh 
year. The number of members in 1917 was 23, the same 
number as in the four previous years. The number of cows 
tested was 634, practically the same number as in 1916, ~ 

The district is chiefly a milk-selling one, and on most of the 
farms cows calve at all seasons, but in a few cases cheese is 
made, and the majority of the cows calve in the spring months. 

Recording was continued during the whole year. The 
recorder visited each farm at intervals of 28 days. 

Of the 634 cows and heifers tested by this society, 205 cows 
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and 141 heifers were included in Class I., and 15 cows and 
10 heifers in Class III. Thus, of the total cows and heifers 
tested, excluding one herd tested during the latter part of the 
season only, 56 per cent were placed in Class I. and 4 per cent 
in Class III., exactly the same percentage results as in 1916. 


Lower Wigtownshire Milk Record Society. 


This society was in its eleventh year. The number of mem- 
bers in 1917 was 22, a decrease of one member from the previous 
- year. Two of the herds required two days’ testing on each visit, 
The number of cows tested was 1274, an increase of 44 cows 
from 1916. 

The district is almost entirely a cheese-making one, and most 
of the cows calve during the early spring months. 

The records dated from the beginning of January and ex- 
tended to 24th December, a period of 51 weeks, most of the 
cows being dry at this date. The recorder visited each farm 
at intervals of 28 days. 

Of the 1274 cows and heifers tested by this society, 410 cows 
and 121 heifers were included in Class I., and 35 cows and 1 
heifer in Class III. Thus, of the total cows and heifers tested, 
44 per cent were placed in Class I. and 3 per cent in Class IIL, 
compared with 55 per cent and 3 per cent respectively in 1916. 


Mauchline Milk Record Society. 


This society was in its seventh year. The number of members 
was 18, the same number as in the previous year, and one more 
than the full membership for a society conducting 20 days 
tests. The number of cows tested was 661, an increase of 43 
from 1916. 

Most of the members of this society make cheese during the 
summer months, and sell milk during late autumn, winter, and 
early spring. On some of the farms milk is sold during the 
whole year. Most of the cows calve in spring, but a certain 
proportion calve in autumn or winter. 

Recording was continued during the whole year. The re- 
corder visited each farm at intervals of 20 days. 

Of the 661 cows and heifers tested by this society, 315 cows 
and 143 heifers were included in Class IJ., and 8 cows but no 
heifers in Class III. Thus, of the total cows and heifers tested, 
69 per cent were placed in Class I. and 1 per cent in Class IIL, 
compared with 74 per cent and 2 per cent respectively in 
1916, 
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Monkton and District Milk Record Socvety. 


This society was in its fifth year. The members of this society 
were situated chiefly in the Monkton, Tarbolton, Symington, and 
Craigie districts. The number of members in 1917 was 18, a 
decrease of one from the previous year, but the full member- 
ship of the society. The number of cows tested was 729, a 
decrease of 89 from the previous year. 

On some of the farms in this district milk is sold all the 
year round, and on other farms cheese is made during the 
greater part of the summer. Cows calve at all seasons, but 
' the greater proportion calve in spring. 

Recording was continued during the whole year. The re- 
corder visited each farm at intervals of 21 days. 

Of the 729 cows and heifers tested by this society, 248 cows 
and 85 heifers were included in Class I., and 64 cows and 10 
heifers in Class III. Thus, of the total cows and heifers tested, 
46 per cent were placed in Class I. and 10 per cent in Class 
III., compared with 47 per cent and 8 per cent respectively;in 
1916. 


Montgomerie Milk Record Society. 
(Irvine and Dundonald Districts.) 


This society was in its seventh year. The members were 
situated chiefly in the Irvine, Dundonald, and Crosshouse dis- 
tricts of Ayrshire. The number of members in 1917 was 19, 
a decrease of four from the previous year. The number of 
cows tested was 596, a decrease of 155 from 1916. 

Most of the members of this society sell milk all the year 
round; their cows calve at all periods of the year. 

Recording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 28 days. 

Of the 596 cows and heifers tested by this society, 338 cows 
and 70 heifers were included in Class I., and 14 cows and 2 
heifers in Class III. Thus, of the total cows and heifers 
tested, 68 per cent were placed in Class I. and 3 per cent in 
Class III., compared with 73 per cent and 1 per cent respec- 
tively in 1916. 


Nithsdale Milk Record Society. 


Previous to 1917 there were three separate local milk re- 
cording societies in Dumfriesshire—Annandale, Dumfries and 
District, and Nithsdale). The members of each of these 
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societies were rather widely scattered over the county, and 
there was found to be considerable overlapping of the circuits 
of the three recorders, entailing a good deal of unnecessary 
travelling. A joint-meeting of members of the three societies 
was held at the end of 1916, with a view to forming one milk 
record society for Dumfriesshire, employing three recorders, 
and effecting a convenient rearrangement of the circuits. The 
Annandale Society, however, while agreeing to a rearrange- 
ment of members in order to avoid overlapping, decided to 
continue as.a separate society. The remaining two societies 
agreed to form a joint-society with two branches, to be known 
as the Upper Nithsdale and Lower Nithsdale respectively. 


Nithsdale (Lower) Miik Record Society. 


This branch society was in its third year. The members 
were situated chiefly in the Closeburn, Dumfries, Lochmaben, 
and Lockerbie districts of Dumfriesshire. The number of 
members was 19, an increase of one from the previous year. 
The number of cows tested was 765, an increase of 92 from 
1916. | 

Most of the members of this society make cheese during 
the summer season, and the majority of the cows calve in 
spring. On some of the farms milk is produced for direct sale 
all the year round, and cows calve at all seasons. 

- Recording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 22 days. 

Of the 765 cows and heifers tested by this society, 235 cows 
and 76 heifers were included in Class I., and 83 cows and 9 
heifers in Class III. Of the total cows and heifers tested, 
41 per cent were placed in Class I. and 12 per cent in Class III, 
compared with 40 per cent and 9 per cent respectively in 1916. — 


Nithsdale (Upper) Mik Record Socrety. 
/ ; 

- The members of this branch society were situated chiefly in 
the Sanquhar and Thornhill districts of Dumfriesshire. It is 
one of the oldest milk record societies in Scotland. The Niths- 
dale daity farmers commenced milk recording in 1908, the 
year of the introduction of systematic milk recording into 
Scotland, but ceased recording for the next two years. The 
present society was formed in 1906, and in 1917 was in its 
twelfth year. The number of members in 1917 was 20. One 
of the herds was very large, and in this case it was arranged 
that the arithmetical and clerical work should be done in the 
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superintendent’s office. The number of cows tested was 932— 
practically the same number as in 1916. 

Most of the members of this society make cheese during the 
summer months, and some of the farmers send milk to town 
in autumn and winter. The majority of the cows calve in the 
spring months. 

Recording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 24 days. 

Of the 932 cows and heifers tested by this society, 281 cows 
and 114 heifers were included in Class I., and 50 cows and 9 
heifers in Class III. Thus, of the total cows and heifers tested, 
42 per cent were placed in Class I. and 6 per cent in Class IIL., 
compared with 50 per cent and 7 per cent respectively in 1916. 


Ochiltree Milk Record Society. 


This society was in its sixth year. The number of members 
in 1917 was 17, the same number as in the previous year, and 
the full membership of the society. The number of cows tested 
was 502, an increase of 20 from 1916. 

Most of the members in this district make cheese during the 
summer, and on some farms milk is sold in autumn and winter. 
The greater proportion of the cows calve in spring. 

Recording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 20 days. 

Of the 502 cows and heifers tested by this society, 311 cows 
and 91 heifers were included in Class I., and 3 cows and 2 
heifers in Class IIJ. Thus, of the total cows and heifers 
tested, 80 per cent were placed in Class I. and 1 per cent in 
Class III.,an improvement of 13 per cent and 1 per cent respec- 
tively from 1916. 


fenfrewshire (Upper Ward) Milk Record Society. 


This society wag in its seventh year. The number of members 
in 1917 was 15, the same number as in the previous year. The 
number of cows tested was 636, an increase of 39 from 1916. 

The members of this society produce milk for direct sale, and 
their cows calve at all seasons. 

Recording was continued during the whole year. The recorder 
visited each farm at intervals of 20 days. 

Of the 636 cows and. heifers tested by this society, 190 cows 
and 57 heifers were included in Class I., and 24 cows and 5 
heifers in Class III. Thus, of the total cows and heifers tested, 
39 per cent were placed in Class I. and 5 per cent in Class 
IIL, compared with 43 per cent and 6 per cent respectively 
in 1916. 
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Stewarton and Dunlop Milk Record Society. 


This society was in its fourth year. The members were 
situated throughout the wide and important dairying districts 
of Lugton, Dunlop, Stewarton, Kilwinning, Beith, Montgreenan, 
and Kilmaurs. The number of members in 1917 was 28, an 
increase of 2 members from the previous year, and 4 more 
than the full membership of the society. The number of cows 
tested was 949. 

In the districts of this society all the usual systems of dairy- 
ing are carried on. On most of the farms milk is sold all the 
year round; on some butter is made; and on others the surplus 
milk is made into cheese during the summer months. Cows 
calve at all periods of the year. 

Recording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 28 days. 

Of the 949 cows and heifers tested by this society, 329 cows 
and 170 heifers were included in Class I., and 51 cows and 12 
heifers in Class III. Thus, of the total cows and heifers 
tested, excluding one herd not tested to the end of the record- 
ing season, 53 per cent were placed in Class I. and 7 per cent 
in Class III., compared with 50 per cent and 6 per cent re- 
spectively in 1916. 


The Stewartry Milk Record Society. 


As in former years, the whole of the milk recording in the 
Stewartry of Kirkcudbright was carried on under the direction of 
one County Milk Record Society. This system offers several 
advantages. All overlapping of circuits is avoided. There is 
no difficulty in accommodating all new applicants at the 
beginning of each year, no matter from which districts the 
applications come. Where an ordinary local society at the 
end of the year falls temporarily short of full membership 
the existence of the society is threatened, owing to the expense 
becoming proportionately greater for the remaining members ; 
but in the case of a county society employing more than one 
recorder, new members at a considerable distance, or even at 
the other end of the county, may take the places of retiring 
members, and all members pay on the same basis. 

The Stewartry Milk Record Society was formed in 1906, and 
in 1917 the society was in its twelfth year. The total number 
of members was 41, a decrease of 2 from the previous year. 
The total number of cows tested was 2368, compared with 2513 
in 1916. 

The Stewartry Society employed two recorders in 1917. 
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Circuit No. 1. 


(New Abbey, Kirkbean, Dalbeattie, and Castle-Douglas 
Districts.) 


The number of members on this circuit was 20. They were 
situated in the eastern portion of the county, mainly in the 
New Abbey, Kirkbean, Dalbeattie, and Castle-Douglas districts. 
The number of cows tested was 1155. 

Most of the dairy farms in the Stewartry are cheese-making 
farms, and practically all the cows calve in the early spring 
months. 

Recording was continued throughout the whole year. The 
recorder visited each farm at intervals of 24 days. 

Of the 1155 cows and heifers tested on this circuit, 333 cows 
and 107 heifers were included in Class J., and 56 cows and 7 
heifers in Class III. Thus, of the total cows and heifers tested, 
excluding one herd not tested to the end of the recording 
season, 40 per cent were placed in Class I. and 6 per cent in 
Class III., compared with 53 per cent and 6 per cent respec- 
tively in 1916. 


Circuit No. 2. 
(Castle-Douglas and Kirkcudbright Districts.) 


The number of members on this circuit was 21. The 
members were situated chiefly in the Kirkcudbright district 
and towards Castle-Douglas. The number of cows tested was 
1213. 

The district is almost entirely a cheese - making one, and 
practically all the cows calve in the early spring. 

Recording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 28 days. 

Of the 1213 cows and heifers tested on this circuit, 309 cows 
and 121 heifers were included in Class J., and 101 cows and 4 
heifers in Class III. Thus, of the total cows and heifers tested, 
35 per cent were placed in Class I. and 9 per cent in Class III., 
compared with 40 per cent and 8 per cent respectively in 1916. 


GENERAL REVIEW. 


It was perhaps inevitable that milk recording in 1917, as 
in 1916, should be adversely influenced by the war. During 
the previous year the difficulties and uncertainties connected 
with milk production tended to increase rather than diminish, 
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and for various reasons a number of dairy farmers decided to 
give up recording at the end of the year. Special circum- 
stances influencing dairy farmers in this direction were diffi- 
culty in obtaining a sufficient supply of suitable labour, scarcity 
and high cost of concentrated cattle foods, lack of fertilisers, 
and the difficulty of obtaining high milk yields under the pre- 
vailing conditions. In addition, there was the uncertainty of 
obtaining correspondingly increased prices for milk and milk 
products during 1917. 

As a result, a number of former members of local societies 
decided to dispose of their entire herds; and owing to resigna- 
tion of members and the difficulty of filling their places, a 
number of local societies were obliged to consider whether they 
could continue milk recording in 1917 or during the period of 
the war. 

The great majority of members, however, realised the advan- 
tages of continuing milk recording under any circumstances, 
from both the personal and national standpoints. They were 
influenced in this direction by the Executive Committee, who 
referred to the efforts being made to impress upon all classes 
of farmers the vital necessity of doing everything possible, not 
only to maintain but to increase home production of foods in 
1917. It was pointed out that through the work of the Asso- 
ciation the inherent milking qualities of a large number of 
dairy cows in Scotland had already been very considerably 
improved, and that it was most desirable that local societies 
should rather, if possible, increase their efforts in that direction. 

Milk recording was continued in 1917 by twenty-four local 
societies, comprising 465 members. The number of cows tested 
was decreased from 22,702 in 1916 to 19,564in 1917. A certain 
number of dairy farmers who desired to continue recording were 
compelled to discontinue by the decisions of small majorities. 
In a number of cases some of the members of a society which 
discontinued were accommodated in neighbouring societies ; but 
in other cases such an arrangement was not possible, owing to 
the large distances separating the applicants from the nearest 
recording district. But practically all the members who dis- 
continued recording did so with the intention of resuming 
after the war. 

No new societies were formed in 1917, but a certain number 
of new members were obtained throughout the various districts 
and included in existing societies. It was evident also that 
many other dairy farmers were interested in milk recording, 
and intended to commence recording as soon as conditions be- 
came more normal. Thus, it is safe to assume that but for the 
war the number of cows tested in 1917 would have been higher 
than in any previous year. And when all the circumstances 
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are considered, it is a matter for congratulation that the reduc- 
tion in number was not greater. | 

During the year twenty-two recorders or members of the 
central staff, for various reasons, terminated their engagements, 
including the interim assistant-superintendent. The removal 
of so many experienced recorders could hardly fail to have an 
influence on the recording. The Executive Committee were 
in a position, however, to recommend a sufficient number of 
qualified recorders — women - recorders, young men- recorders 
ineligible for military service, or young men discharged from 
the army. In this connection the Committee were indebted 
to the West of Scotland Agricultural College for so readily 
agreeing to meet the Association’s requirements by providing 
a special course of instruction for milk-recorders in December. 
It was of great advantage to have this course completed in 
December, in time to allow of all vacancies being filled before 
January. Fourteen selected students attended this course, and 
thirteen obtained the certificate, and were available for appoint- 
ment on 20th December. Twenty-six women-recorders were 
employed in 1917. Further experience proved that qualified 
women-recorders of the right type were quite capable of suc- 
cessfully carrying out all the duties connected with milk- 
recording; and several local societies found women-recorders 
more efficient and more popular than men-recorders, 

Previous to the war, practically all the milk-testing apparatus 
used in this country was manufactured in Germany or Austria, 
and during 1917 the Committee experienced considerable. diffi- 
culty in procuring the necessary supplies. They were, however, 
able to purchase supplies by new makers at increased prices. 
On the other hand, only a comparatively few Gerber test-tubes 
and pipettes should be required by each local society annually 
to replace breakages, and local societies were recommended to 
impress upon their recorders the desirability of taking the 
greatest possible care of all glass apparatus used. 

In 1915 the Government requisitioned the larger part of the 
output of sulphuric acid, and from that date the firm supplying 
the Association had greater difficulty in meeting the Associa- 
tion’s requirements. After May 1917, sulphuric acid could not 
be obtained for industrial purposes in quantities greater than 
56 lb. without a special permit from the Ministry of Munitions. 
The Committee were able to obtain the necessary permit through 
the Board of Agriculture for Scotland. With regard to the 
supply of amylic alcohol in 1917, adequate supplies of the 
cheaper quality of alcohol used by local societies since 1915 
were obtainable, but the price was considerably increased. 

The unfavourable conditions for milk production in 1917 
already referred to could hardly fail to react to a consider- 
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able extent on the milk records obtained during the season. 
Thus, we find that local societies generally were hardly able 
to maintain their high standard of 1916. 
The following table shows for each society the number and 


percentage of cows and heifers of each class :— 


Cows and Heifers. 


Society. Number. | Percentage. 
Total. plete Wises | Cie wees 
1. Annandale ; : 943 552 17 59 2 
2. Ayrand Stair, : 996 464 69 47 7 
3. Central Ayrshire No. 1 624 297 20 48 3 
4. Coylton and District 465 410 — 88 _ 
5. Cumnock 3 623 398 8 64 1 
6. Dumbartonshire . 595 296 28 52} 5} 
7. Dunragit . . 1094 549 23 50 2 
8. Fenwick (High) . 778 429 24 55 3 
9. Fife. é : 672 368 20 55 3 
10. “John Speir” : 571 234 56. 41 10 
11. Kirkecolm and District 1092 490 43 45 4 
12. Kirkcolm and Leswalt 1065 406 36 38 13 
13. Lesmahagow ; 634 346 25 561 4} 
14. Lower Wigtownshire . 1274 531 36 441 3! 
15. Mauchline 4 : 661 458 8 69 1 
16. Monkton and District . 729 333 74 46 10 
17. Montgomerie 596 408 16 68 3 
18, Nithsdale (Lower) 765 311 92 41 12 
19. Nithsdale (Upper) 932 395 59 42 6 
20. Ochiltree . . . .| 502 | 402 5 | 80 1 
21. Renfrewshire (Upper Ward) | 636 247 29 39 5 
22. Stewarton and Dunlop .| 949 | 499 63 531 de 
23. Stewartry No.1 . : 1155 447 63 41} 6} 
24, Stewartry No.2 . 1213 430 | 105 35 9° 
Of all the cows and heifers 
tested in 1917 19,564 | 9,700 | 919 50 43 
Comparison with 1916 22,702 | 11,702 | 1042 | 537 43 
Comparison with 1915 26,572 |12,313 | 1561 | 46 6 
Comparison with 1914 . | 26,424 | 10,489 | 2307 | 393 9 


1 Excluding herds tested during only a part of the recording season: 5 


herds (180 cows) in all. 


Reviewing the results of the twenty-four societies as a whole, 
we find that of 19,564 cows and heifers tested in 1917, 9700, 
or 50 per cent, were included in Class IL, and 919, or 43 per 


cent, in Class ITI. 


Thus, 50 per cent of all the cows and heifers tested gave a 
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‘milk yield equivalent to not less than 714 gallons, containing 
3°5 per cent milk fat in the case of a cow, and 571 gallons in 
the case of a heifer; while only 4? per cent gave a milk yield 
equivalent to less than 474 gallons, containing 3°5 per cent milk 
fat in the case of a cow, and 380 gallons in the case of a heifer. 
In 1916, 53} per cent were eligible for Class I. and 43 per cent 
were included in Class III.; so that the records of 1917 com- 
pared with the records of the previous year show a slight fall- 
ing off of 34 per cent in Class I., but exactly the same percentage 
in Class III. The reduction in average milk yield was approxi- 
mately 24 per cent. 

A perusal of the brief reports on the work of individual 
societies shows highly consistent results throughout. Of the 
twenty-four societies, four improved on their records of 1916 
two show exactly the same percentage of Class I. cows, while 
eighteen societies had a lower percentage of Class I. cows than 
in the previous year. 

This was the first reduction in the percentage of Class I. 
cows compared with the previous year since the present system 
of classification of records was adopted eight years ago, and 
probably the first occasion on which a distinct improvement in 
average annual milk yield was not obtained since the introduc- 
tion of systematic milk recording in Scotland. The causes, 
however, were not far to seek, and the results were better than 
might have been anticipated. And probably where the circum- 
stances are fully understood it will be realised that the actual 
benefits obtained from milk recording in 1917 were not less 
but probably greater than in previous years. 

Undoubtedly the cause was mainly food shortage. It is 
quite evident from the records of feeding kept by the official 
recorders that in general owners did not give the usual supply 
of purchased feeding-stuffs to their cows, particularly during 
the autumn months. 

The result emphasises the fact that a heavy-milking cow 
requires good feeding if she is to continue to give a compara- 
tively large quantity of milk daily. Probably this fact is not 
fully appreciated by the average milk producer. A cow giving, 
say, over 35 lb. of milk daily is supplying a large quantity of 
digestible dry matter in her milk, and unless the additional 
milk over and above the average daily yield of an average cow 
is more than made good to the cow in her ration, her milk 
yield must suffer in due course in consequence. On the other 
hand, a very good return is generally obtained for the extra 
food required by a heavy-milking cow where this is judiciously 
given, as the entire cost of production of the additional milk 
is practically confined to the cost of the extra food required. 
Probably a large proportion of the better-milking cows are 
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underfed rather than overfed at any time, and no doubt this 
was more particularly the case in 1917. 

In many cases inefficient milking probably had also some- 
thing to do with the smaller average milk yield in 1917. 
Certainly a number of dairy farmers suffered considerable 
loss from this cause. Apart from inadequate feeding, nothing 
tends to diminish a cow’s daily yield of milk more rapidly 
than failure to thoroughly milk out the cow regularly. But, 
unfortunately, in many cases in 1917 a sufficient staff of 
experienced milkers could not be obtained. 

In view of the slightly diminished milk yields obtained in 
1917 compared with the previous year, there is greater need 
for emphasising the fact that the obtaining of specially high 
milk records is not the primary object of milk recording. A 
more important object is the constant improvement of the 
inherent milking qualities of the herd in general; and this 
cannot be attained merely by feeding. Generous feeding only 
_ utilises and brings into evidence the inherent milking qualities 
already existing in the cow. Improvement in this direction 
is most readily obtained by skilful selection and breeding 
according to hereditary milk-producing qualities, and for this 
purpose definite and accurate information regarding the rela- 
tive merit of each cow under comparable conditions is essential. 
In this respect the milk records of 1917 were probably quite 
as useful as the milk records of any previous year; while any 
advance made in this direction was of greater advantage to the 
owners of herds than formerly, owing to the enhanced value of 
dairy produce, and to the fact that cows of superior inherent 
milking qualities give more milk for food consumed. 

It may be confidently assumed that milk record herds gave 
a more profitable return to their owners in 1917 than untested 
herds, as a result of the care previously bestowed in building 
up their inherent milk - secreting qualities. Further, com- 
paring the records of such herds in 1917, when food was 
limited, with the records of 1915, when food was comparatively 
plentiful, we find a general improvement in 1917 of 4 per 
cent in Class I. and 1} per cent in Class III. This means that 
these herds, owing to improved inherent qualities, produced 
more milk in 1917 than in 1915, while consuming less food. 
And when we compare the results of 1917 with the results of 
1914, the difference is still more marked; there is a general 
improvement of 10} per cent in Class I. "and 41 per cent in 
Class III. It is significant also that though the average milk 
yield in 1917 was lower than in 1916, the proportion of 
animals included in Class III., the obviously unprofitable 
animals, remained the same. This is further evidence that 
the average standard of inherent milking quality in dairy 
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herds was advanced in 1917 quite as much as in previous 
years. 

Notwithstanding the difficulties dairy farmers have to contend 
with at present, there is every indication of an encouraging 
future for owners of good cows with good authenticated milk 
records. From the remarkable advance in prices paid for good 


milk record bulls and dairy cows at public sales in 1917-18, it 


is evident that the public are realising more clearly the value 
of proved inherent milking qualities, and are placing greater 
confidence in the authenticity of the official milk records. 
Such a development is a good augury for the future of milk 
recording. 

The value of a milk record stock bull of the right type, able 
to transmit inherent milking qualities of a high order, can 
hardly be overestimated, and the higher the price paid’ the 
better is the guarantee that the animal will be used to the 
best advantage. Thus, the dissemination of such milk record 
bulls throughout the dairy herds of the country is of the 
greatest national importance. 

Useful information to those on the outlook for stock off the 
. best-milking strains will in future be found in the Associa- 
tion’s annual registers of good-milking cows, to be published in 
the Association’s Annual Reports. The registers will contain. 
full particulars of milk records, with names and addresses of 
owners, of a very large number of cows, and the publication of 
the records ought to do a great deal to extend the practice of 
using only stock bulls off proved good-milking strains, and thus 
to raise the standard of milk production generally. 

The first Register, that for 1917, will be published during 
the summer of 1918, and will contain the records of over 5000 
first-class dairy cows. 
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NOTES ON WEDGE AND SHOULDER DRAINS. 


A. Drainage of Bog Land. 
By GEORGE W. CONSTABLE, Traquair Estates Office. 


THERE are large areas of bog-land in Scotland, England, and 
Ireland, much of which might be reclaimed by draining were 
it not for the cost of labour, pipes, and wood soles. The 
following paper describes an easy and inexpensive method of 
discarding pipes and soles, and at the same time providing a 
satisfactory drain which, with little attention, will be serviceable 
for many years. 

Before entering on details, it may be well to point out some 
characteristics of bog-land which should be carefully noted 
before laying out any money on reclamation. In the first place, 
there are two kinds of bog—red bog and black bog. The 
former is not nearly so good as the latter: it contains more 
vegetable matter, or of more recent deposit, and therefore takes 
longer to put into such a state as to be capable of growing good 
crops. Black bog, on the other hand, can be much sooner 
turned to profit, and the first step to be taken is to have it 
made thoroughly dry. It is found as a rule that bogs which 
produce the best peat for fuel are the easiest to reclaim, and 
make the best land and grow the heaviest crops when drained. 
If bog-land be very wet and a good deal of stagnant water on 
the surface, it would be well to have a few shallow ditches 
made through it, and sheep drains led off these into the wettest 
parts. Were this done a year before permanent draining were 
begun, it would be found a great help and improvement. As 
a rule the surface of bogs is fairly level, but generally there 
are many “tussocks” of rushes, or “tussock-grass,” along with 
cotton-grass, bog-myrtle, and heather. Bogs which are bounded 
on one side by a stream or ditch of sufficient depth to give 
outfall for drains of at least six feet deep naturally are less 
costly to drain than those which require a leading drain of 
seven or eight feet in depth brought for a considerable distance. 
In many cases the deposit of bog or peat is not above five or 
six feet thick, and drains can be cut through to the underlying 
soil which in some cases is sand. If so, the drains are more 
effective, and need not be closer than from 12 to 15 yards, 
which considerably reduces the cost per acre. 

One result of successful draining is that the soil is thoroughly 
ventilated. When all superfluous water is drawn off from 
beneath, the soil more readily absorbs a fresh supply of air 
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and water. Rain passes easily through it, instead of lying on 
the surface, and in so doing draws atmospheric air after it. 
Thus every shower, as it were, re-aerates the soil and secures 
the certainty of oxidation, which is absolutely necessary if it is 
to retain its fertility. Before starting to drain bog-land the 
stream—if there be one—into which the drains are to dis- 
charge should be thoroughly “redd” and made clear of all 
obstacles in order to prevent silting-up and thus stopping the 
outfalls of the drains. All drains discharging into the stream 
should have their outlets laid so as to point down stream. This 
is easily done by laying a 3 ft.by 4 inch Spigot and Faucet pipe 
in the mouth of each drain, pro- 
jecting 6 inches over and from 
4 inches to 6 inches above the 
normal level of the stream. This 
ensures a clear outfall for the 
drains, and makes it easier to see 
if they are working properly. It 
is generally held that in porous 
soils like peat a drain will draw, 
or dry on each side of it, an 
extent equal to five or six times 
its depth, and if the subsoil be 
sand this will be exceeded. 

The following procedure was 
adopted in reclaiming an area 
of almost worthless bog-land in 
Fifeshire over thirty years ago. 
This land was certainly not 
worth 2s. per acre in its natural 


SCALE: 4 incH= 1 FOOT. ' state. 
Leeatenad —__]-_____1_____J It was covered with “tussock- 
Fig. 25. grass” in lumps, with stagnant 
Section of Shoulder Drain. water most of the year be- 


tween. On the north side the 
bog was bounded by a stream deep enough to allow of drains 
7 ft. deep being led into it. The drains were measured and 
laid off 12 yards apart, and each was excavated, in the first 
place, to a depth of 54 ft. by 2 ft. wide. After this was 
done, a spade specially made with a blade 1 ft. 6 in. long 
by 10 in. broad at the top and 5 in. at the bottom was 
used. A cutting the size of the spade was taken out of each 
drain (Fig. 25, A), leaving a shoulder on each side 7 inches 
wide untouched (Fig. 25, BB). ‘Turfs from 3 in. to 4 in. 
thick by 24 in. square were cut near by and were laid, grass 
down, on the top of the last cutting, and firmly tramped 
down on the 7-in. shoulders (BB). The laying of the turf 
was begun at the top of the drains—exactly the opposite of 
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what would be done in tile drains—and a rope of } in. 
diameter was laid in the bottom of the cutting (A). After 
as many turfs had been laid as the length of the rope, a 
heather bush or whin was tied to the rope at the top of the 
drain, and this was drawn down inside to clear away any 
portions of peat or other matter which had fallen in while 
the turf was being laid. This left the drain clean as a newly- 
swept chimney. The drains were filled in immediately after, 
and nothing further was done that season, to give time for the 
ground to consolidate. Before ploughing was begun next year, 
all the “ tussocks” were cut with the old blade of a scythe and 
burned. A long muzzle was put on the plough to enable both 
horses to go on the firm surface; if one were in the furrow, it 
certainly would have “laired.” A crop of oats was taken the 
first year, then potatoes for seed the next. After they were 
lifted, 3 tons per acre of lime were applied, and 4 bushels of 
black oats were sown in spring, along with 1 bushel rye-grass, 
and 12 lb. per acre of Timothy grass. The following year a 
small crop of hay was cut, as the Timothy had not attained its 
full vigour, but the next year the Timothy was a splendid crop 
of nearly 3 tons per acre. 


B. A Simple and Effective Method of Draining a Piece of 
Hill Land for a Meadow. 


By WILLIAM ELLIOT, Lanark. 


The land referred to is on a farm remote from railway 
stations, with no roads, and to 
which the conveyance of drain- Eaeaar te ears | et 


pipes would be impracticable, or | 


=} 


even impossible, and is mostly of 
a black mossy character, with parts 
of it bog and tussock-grass, and of 
uneven surface. 

The drains are laid on 36 to 
39 feet apart, and cut as per 
section attached (Fig. 26), which 
shows a wedge-shaped drain 34 feet 
deep, 2 feet wide at the top, tapering 
to 4 inches at the bottom or sole. 

A tough 3-inch sod is tramped 
down until it is firmly wedged in P 
thevdram, grass sidesunder, ‘The 30... , 
sod comes to a firm rest about 15 Fig. 26. 
inches from the bottom, and this Scohion of Wedge Drain. 
forms the water run. 

The drains in the meadow alluded to have been in existence 


ge 
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for about forty-five years, and were quite a success for many 
years, when large crops of meadow-hay were grown, which 
formed a splendid reserve for the carrying through of the 
sheep stock and shepherd’s cows in a severe winter in ayeh 
a remote place, 

Latterly, it is to be regretted, the drains have fallen into 
disrepair, and now the greater part of the meadow is useless. 

The main drain in this instance has not fall enough, and it 
has grown up badly. 

Water-rats have caused much damage, and are very trouble- 
some, and it is almost impossible to dislodge them. 

Most damage, however, is to be feared from rabbits if they 
are inclined to breed in the district, and they ought never to 
be allowed a footing. 
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By Dr J. F. TOCHER, Aberdeen, Analyst to the Society. 


THE number of samples analysed by me during 1917 was 152, 
of which 58 were samples of fertilisers and 36 samples of 
feeding-stuffs. There were 12 samples of waters, 26 samples 
of milk, 8 samples of soils, and 12 samples for examination for 
poisons. The following table shows the numbers and nature of 
the samples analysed during the last six years :— 


1917. 1916. 1915. 1914. 1913. 1912. 


Fertilisers . , : 58 47 36 48 46 58 
Feeding-stuffs . . 36 34 28 28 25 28 
Waters . ; . : 12 22 26 44 27 15 
Miscellaneous ; ‘ 46 41 51 22 19 21 


FERTILISERS. 


Miscellaneows.—The fertilisers included the usual varieties, 
mixed manures being predominant, and also included several 
rarer forms, such as mill waste, sawdust waste, waste leather, 
wood ashes, whale guano, and nitre-cake superphosphate. The 
average composition of potato manure for 1917 was represented 
by one containing 12°6 per cent soluble phosphate, 4°8 per cent 
insoluble phosphate, 5°4 per cent nitrogen, and 1:9 per cent 
potash. Compared with last year’s average, this year’s series 
of mixtures contained on an average 2°2 per cent less soluble 
phosphate, 5 per cent less insolable phosphate, 1'1 per cent 
less nitrogen, and ‘5 per cent less potash. The mixed turnip 
manures contained about the same proportions of insoluble 
and soluble phosphates and nitrogen as the potato manures, 
but less than } per cent potash. The sample of wood ashes 
contained only 1:2 per cent of potash, and is thus a very poor 
fertiliser. The sample of mill waste contained small propor- 
tions of insoluble phosphate and potash: the chief manurial 
constituent was nitrogen, which was found to be present to the 
extent of 4:2 per cent. A sample of Peruvian guano was found 
to contain 5°7 per cent nitrogen, 38:1 per cent insoluble phos- 
phate, and 2°1 per cent potash. A sample of factory waste was 
found to contain 6°3 per cent of nitrogen, of which ‘4 per cent 
was ammoniacal nitrogen. Only 14 per cent of fibre was found 
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to be present in the waste. A sample of waste from cattle 
waggons was found to contain only } per cent of nitrogen and 
+ per cent of phosphate of lime. It was reckoned to be worth 
only 7s. per ton. A sample of earthy fertiliser was found to 
contain 2°4 per cent of nitrogen, 4°7 per cent of insoluble phos- 
phate, and as much as 2°8 per cent of potash. On being valued 
according to the new scale it was found to be worth £5, 17s. 4d. 
It was offered to the buyer at £6, 10s., carriage paid. This is 
more than the fertiliser is worth. It was found, however, that 
the carriage from London to Scotland was as much as £1, 14s. 
per ton, and this, added to £5, 17s. 4d., made £7, 11s. 4d. 

Nitre-Cake Superphosphate.—Several samples of low-grade 
superphosphate were sent in for analysis, the proportions of 
soluble phosphate varying from 15°5 to 16°2 per cent. One of 
these samples was evidently a mixture of ground mineral phos- 
phate and ground nitre-cake, and was therefore not, strictly 
speaking, a superphosphate at all. The other samples were quite 
satisfactory, the proportion of soluble phosphate being as high 
as could be expected in a superphosphate made from nitre-cake. 
There is no evidence to show that the sulphate of soda present 
in such fertilisers has any deleterious action on plants, and it is 
satisfactory to note that such a waste product as nitre-cake is 
being utilised to the fullest extent for agricultural purposes. 
Higher-grade superphosphates can be obtained from a mixture 
of nitre-cake superphosphate and a super containing 30 to 33 
per cent soluble phosphate. 

Precipitated Phosphate.—A sample of precipitated phosphate 
was found to contain an amount of phosphoric acid equal to 
96:44 per cent; tricalcium phosphate, of which 29 per cent 
was citric soluble and 11 per cent was water soluble. Owing 
to the fine state of mechanical division, the phosphate in pre- 
cipitated phosphate is more available to plant-life than ordinary 
ground mineral phosphate. 

Ground Mineral Phosphate Guarantees—Among the samples 
of ground mineral phosphate was one containing 63 per cent 
tricalcium phosphate, of which 17 per cent was citric soluble 
and 46 per cent was insoluble. Two of the guarantees given 
for this fertiliser were of an ambiguous or irregular character. 
In the case of mineral phosphates, no’ phosphate soluble in 
water is ever present, so that the guarantee must be either for 
insoluble phosphate or for citric soluble phosphate as officially 
prescribed. I think it is to the interest of members that I 
should repeat what I have already brought under the notice of 
the Directors regarding the form in which a guarantee must be 
given under the Fertilisers and Feeding Stuffs Acts. No seller 
is entitled to vary the form of the guarantee officially prescribed. 
In the case of a mineral phosphate, the seller must state in a 
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manner free from ambiguity the proportion of insoluble phos- 
phate, or the proportion of citric soluble phosphate present. 
This does not, however, prevent a seller from stating, in addi- 
tion to the officially required guarantee, any properties the 
fertiliser may possess as found by other tests. In cases where 
the properties of a fertiliser are stated in terms of unofficial 
tests, and where no guarantee is given as prescribed under the 
Regulations of the Board of Agriculture, a guarantee either for 
the proportion of insoluble phosphate or for the proportion of 
citric soluble phosphate as officially prescribed should be de-. 
manded from the sellers. Sellers are bound to give such a 
guarantee under the Acts, and purchasers are legally entitled 
to get it. It is only by getting such a guarantee that purchasers 
can judge as to the relative value and relative cost of fertilisers, 


FEEDING-STUFFS. 


Among the samples of feeding-stuffs examined were several 
samples of bean-meal, ground-nut cake, sugar residue, dried 
yeast, Russian linseed-cake, potato-flour, and compound cakes. 
A sample of wheat germ was found to contain 11'2 per cent of 
oil and 29°9 per cent albuminoids. A sample of earth-nuts or 
monkey-nuts, from part of a cargo which had been washed 
ashore, was analysed, and was found to contain 27°4 per cent 
oil and 16 per cent albuminoids. The consignment had suffered 
little damage, and was quite fit to be used for feeding purposes. 

Earth-Nut Cake-—A sample of earth-nut cake was sent for 
analysis because of the disinclination of the cattle to eat it. 
The sample was found to be genuine ground-nut cake, but 
it was distinctly rancid, and had developed a relatively high 
degree of acidity. The rancidity arose from prolonged storing 
of a feeding-stuff in a damp or otherwise unsuitable place. 
Quite recently a large series of experiments were performed 
on the keeping qualities of ground-nut cake, cotton-cake, and 
other oil-cakes at Leeds University. It may be of interest to 
the members to state that Mr Godden found that the only 
change which occurred during storage under ordinary farm 
conditions was an increase in the free fatty acid content of the 
oil—that is to say, a tendency towards rancidity. The decom- 
position was greatest when the atmosphere was kept in a warm 
moist condition, and decomposition was least when the cake 
was stored in a cold dry atmosphere. It is well known that 
dry storage is essential to prevent moulding and rancidity of 
cakes. 

Decorticated Cotton-Seed Meal.—A sample of decorticated 
cotton-seed meal which formed part of a damaged cargo was 
analysed, and was found to contain 17°82 per cent of moisture, 
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6:46 per cent of oil, and 39°78 per cent of albuminoids. The 
meal had therefore suffered very little damage, and was quite 
fresh and wholesome. The usual proportion of water in decorti- 
cated cotton-seed meal amounts on an average to about 12 per 
cent. There was only an excess, therefore, of 5 per cent of 
moisture, and a corresponding decrease in the percentage of oil 
of ‘5 per cent, and of albuminoids of about 24 per cent. 

Dried Yeast.—A sample of dried yeast was found to contain 
1:9 per cent of oil, 48 per cent of albuminoids, and 29 per cent 
of soluble carbohydrates. It may be of interest to the members 
to state that the digestibility of the food constituents of dried 
yeast has been recently tested by Professor Crowther at Leeds. 
He found that dried yeast was highly digestible, a proportion 
varying from 87:5 to 94:5 per cent of the total food content 
having been digested in rations supplied to sheep during the 
course of last year. Dried yeast is a by-product of the fermen- 
tation industries, and it is satisfactory to know that it has 
considerable agricultural value, since large quantities of this 
by-product have been produced since the outbreak of war. 

Potatoes, Potato Flowr, and Potato Starch.—During the past 
year a great deal of attention has been paid to the cultivation 
of potatoes in order to secure an increase of this important — 
food. Several samples of potatoes were submitted for analysis 
in order to determine the percentage of starch present in each 
variety. The proportion of starch varied from 15 to 19 per 
cent. 

It appears to me desirable that an investigation should be 
conducted for the purpose of determining the proportions of 
starch in the different varieties of potatoes grown in this 
country. It is not, I think, enough to select varieties accord- 
ing to the desirable properties recognised by potato-growers. 
Every variety should be tested with regard to its yield of 
starch as well as with regard to its other properties, and only 
those tubers which have high starch values should be selected 
as seed for the next year’s crop. Since the potato comprises 
about 25 per cent of the foods of European peoples, the import- 
ance of the potato crop is seen to be very great. It is therefore 
important in any programme of food economy that we should 
know what crop of potatoes is annually available, how it may be 
increased, and the various methods of utilising the potato as 
food. A greater yield of food material per acre is secured 
from potatoes than from grain. For instance, a yield of ten tons 
of potatoes per acre means a yield of nearly two tons of food 
in the form of starch. It is quite possible, through want of 
facilities in distribution and through over production in a parti- 
cular area, that an appreciable proportion of the potato crop may 
go wrong and thus fail to be utilised as food. In such cases the 
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authorities ought to provide for the conversion of the potato 
into a form which would enable its being kept fresh and unim- 
paired as to its food value until it is required for the table. 
Members are well aware of the fact that several methods have 
been used in the past for utilising the food material in the 
potato. Every housewife knows how to utilise potatoes in the 
making of scones and in the baking of bread. The proper 
utilisation of the surplus of potatoes from this year’s crop is, I 
believe, engaging the attention of the Ministry of Food, and 
bakers have been invited to incorporate potatoes in bread to 
the extent of 1 lb. of potatoes to every 7 lb. of flourused. May I 
express the opinion that it is extremely desirable in the interests 
of the nation to convert a fair proportion of the potato crop into 
potato starch as well as into potato flour. Potato starch is a 
most suitable carbohydrate food for children and for delicate per- 
sons, if used as the chief constituent in a pudding and in other 
well-known ways. In times of stress like the present the 
greatest economy possible should be exercised in the consumption 
of wheaten flour. It would therefore be a distinct advantage 
to the whole community if potato starch were manufactured on 
a large scale, or even made at the farm as it used to be in 
bygone days. Home-made potato starch is very easily pre- 
pared. The whole process is very simple. A pound and a half 
to two pounds of potato starch can be obtained from about 
20 lb. of potatoes with little trouble. The potatoes are pared in 
the ordinary way, they are then grated with an ordinary grater 
and passed through a sieve. The pulp is now put,into a large 
basin or other suitable vessel and water added, and the whole 
contents constantly stirred. After stirring, the starchy material 
is allowed to settle at the bottom, and the dark fluid is poured 
off through a sieve into another vessel. This straining removes 
fibrous matter, while any starchy material remaining in suspen- 
sion is washed through the sieve and collected at the bottom. 
After settling, the water is poured off and the starchy material 
added to the original vessel with more water. The process is 
repeated until the water becomes quite clear, when the mass of 
white starch remains at the bottom of the vessel. This is 
now put in a linen bag and is hung before the fire to dry, being 
turned occasionally until the starch has become sufficiently dry 
for use. J may say that I examined a sample of potato starch 
which had been imported from Japan. It is sad to think that 
the United Kingdom should produce about five million tons of 
potatoes a year and that there is no factory in this country, so 
far as I know, at the present time producing potato starch. I 
believe potato flour and potato flakes are being produced to 
some extent. But these are simply mashed potatoes which 
have been suitably dried. Potato starch, on the other hand, is 
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entirely free from any potato odour, is an excellent article of 
food, and can be used in the manufacture of glucose, which is 
an excellent substitute for sugar. Members of the Society are 
naturally interested in the production of the potato, but they 
are also interested in its proper utilisation for the nation’s 
benefit, and it is to their advantage to encourage in every way 
the development of native industries, 


EXAMINATION FOR POISONS. 


Stomach Contents, &c., for Poisons—A number of samples 
of stomach contents, and parts of the alimentary canals of 
cattle, sheep, and poultry, were sent in for the purpose of 
determining the presence or absence of poisons, 

Bullocks.—The contents of the fourth stomach of a bullock 
were examined, because the bullock was one of three which 
became ill suddenly, and died within twenty-four hours. The 
post-mortem examination showed intense inflammation of the 
stomach, but no active poisons were found in the stomach con- 
tents, which, however, were otherwise abnormal in respect that 
a large quantity of sand was found to be present. In the 
absence of other evidence, it was concluded that the bullock 
had died from some cause associated with the presence of so 
much foreign and mechanically hurtful material. 

Poultry.— The contents of the crops and gizzards of a 
number of fowls were sent in for examination, in order to 
ascertain the cause of death, or the presence or absence of 
poisons. No less a number than 54 hens and 8 ducks died 
within twenty-four hours. No poisons of any kind were found, 
either in the crops or in the food supplied to the poultry, 
although the suddenness of death pointed to the probability 
that death was due to poisoning. The food was rich, and con-— 
sisted of a chicken mixture and molassine meal, and when 
given to other poultry produced no injurious results. One of 
the chickens examined appeared to have died from apoplexy, 
which is a cause of death when poultry are given too rich food. 
This was the only positive clue obtained as to the cause of 
death, since death by poisoning was excluded on account of 
the negative results of the tests. 

Dog.—The carcase of a fine Airedale dog was examined. 
The contents of the stomach were found to be abnormal, owing 
to the presence of strychnine, which was evidently the cause 
of death in this case. 

Ewes and Dried Grains.—Several valuable ewes, nursing big 
healthy lambs, died within forty-eight hours after having been 
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shifted from a field where they had been grazing for some 
time, to another field where they were fed with dried grains 
and cake, in addition to grass. The stomachs and intestines 
of some of these ewes were examined for arsenic, lead, and 
alkaloidal poisons, with negative results. The contents of 
the various stomachs were found to have a distinctly acid 
reaction, the acid amounting to 2°5 per cent expressed as lactic 
acid. 

The mixture of dried grains and undecorticated cake used 
was sent in for analysis, and was found to possess a high degree 
of acidity, as much as 32 per cent of lactic acid having been 
found to be present, other acids being also present in minute 
quantities. The acidity of the grains was due to the action of 
lactic fermenting organisms upon the sugars normally present 
in this particular feeding-stuff. Whether the fermentation was 
promoted by the presence of cotton-cake or not is a matter for 
further investigation. The effect of such normal bacterial action 
and resulting acidity on the digestive tract of sheep is a problem 
for the veterinary physiologist to consider, but it is easy to see 
that the normal activities of the stomachs of sheep would be 
suspended, and that death would result simply from impaction 
or in other ways. In any case, I reported that acidity and 
abnormal bacterial action in the feeding-stuffs given were, in 
my opinion, the most probable cause of death, but that the 
facts, as ascertained by me, should be, placed before veterinary 
experts for their consideration and final judgment. 

Wheat.—A sample of wheat was analysed for poisons, and 
was found to contain a large proportion of strychnine. 

Water—A sample of water was analysed for poisons, and 
was found to contain metallic lead. It was therefore the 
cause of death of two ewes which had been drinking the 
water. : 

Pigs — Phosphorus - poisoning.— A. member sent in several 
samples of pigs’ stomachs, &c., for analysis. Phosphorus was 
found to be present both in the stomach and bowels of the 
pigs. Phosphorus is the chief constituent of a well-known 
rat-poison, and phosphor paste left carelessly about a farm 
steading is the only way phosphorus in any form could be 
reasonably supposed to reach a piggery. 

Fowls—Spotted Liver.—Fow]-poisoning was suspected by a 
member, who sent in several fowls for examination. No 
poisonous substances were found in the alimentary canals of 
these animals. The liver, however, was found to be in a 
diseased condition, being riddled by multiplication of the 
parasite Coccidiwm avium. The disease is popularly known 
as “spotted liver,” and was undoubtedly the cause of death 
in this case. 
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MISCELLANEOUS SAMPLES. 


Soils.—Hight samples of soil were examined during the year. 
Of these, two were found to be rich in nitrogen and potash, but 
were unsatisfactory on account of the fact that they were acid 
soils, and therefore hurtful to plant-life. Acidity of soils may 
be due to a variety of causes acting singly or collectively. One 
of the soils affected had been liberally supplied with sulphate 
of ammonia for many years, and it is known that, in a rich soil 
treated in this way, low vegetable forms, such as fungi and 
wild-yeasts, attack the ammoniacal salts and set free the acid 
component. Moderate dressings of lime in such cases render 
the soil sweet and restore its fertility. 

In this connection, I should like to draw the attention of 
members to a recent leaflet issued by the Board of Agriculture 
for Scotland inviting members to utilise the waste lime from 
paper-works. It is evident from the results of analyses of soils 
by me during the past five years that the numbers of cases of 
acidity and infertility of soils in Scotland are increasing. This 
is due in part to the fact that, while farmers know well how 
and when to apply nitrogenous and other artificial fertilisers, 
many farmers seem, in my opinion, to have unlearned much of 
what their forefathers have taught them; of the value of lime 
and of the necessity of frequently and periodically liming the 
soil. May I remind farmers of the fact that the soil loses by 
drainage an amount of lime equal to about a ton of ground 
lime per acre per annum. A study of the decay of soils shows 
that it is just as necessary to lime soil as it is to apply potash, 
phosphates, and nitrogen, since lime is equally a fertiliser, a 
destroyer of acidity, and a preventer of disease. Paper-works 
lime is carbonate of lime in a fine state of division. It is less 
soluble than ordinary ground lime, and should be applied in 
quantities varying from about two tons to about four tons per 
acre. Ground lime is mainly caustic lime, and is more soluble 
than waste lime; but the same effects, from the agricultural 
point of view, are obtained from both if applied in the proper 
way and in the proper proportions in each case. The land 
wants something to counteract the acid effect of superphosphate 
and sulphate of ammonia, both quick fertilisers in almost uni- 
versal use; and lime is the best and cheapest counteracting 
agent, since it not only neutralises the acids, but changes the 
bacterial flora in a direction favourable to the plant. 

Slaked Lime.—A sample of calcium hydrate was examined, 
and was found to contain only 48°8 per cent of calcium hydrate. 
As this substance was to be used in a saturated solution to 
neutralise the acidity of the water, the weight prescribed to be 
used being on the basis that it contained 95 per cent of calcium 
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hydrate, it was reported as being deficient. The deficient lime 
was replaced by calcium hydrate of good quality. 

Milks.—During the year twenty-six samples of milks were 
examined. Of these, four were below the minimum prescribed 
by the Board of Agriculture for butter-fat, the proportions being 
2°43, 2°54, 2°85, and 2°86 respectively. The other samples were 
of excellent quality, two of the samples containing over 6 per 
cent of butter-fat. 

Unit Prices of Ferttlisers—I1 wish to draw the attention of 
the members to the fact that unit prices of fertilisers have now 
been fixed by the Government. In the ‘London Gazette’ of 
16th October 1917, particulars are given as to the prices per 
unit of each constituent. They are as follows: nitrogen, 17s. 6d. 
(sulphate of ammonia, nitrate of soda, &c.); nitrogen from other 
sources, 7s. 6d.; soluble phosphate, 4s. 3d.; citric soluble phos- 
phate, 2s. 6d.; insoluble phosphate, 1s. 6d.; potash, 21s. 6d. 
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CONFERENCE ON THE IMPROVEMENT 
OF AGRICULTURE. 


9TH AND 10TH AuGusT 1917. 


\ 


AN important Conference on “The Improvement of Agricul- 
ture,” organised by the Society, was held at Edinburgh in 
August 1917. The proposal that a Conference be held was 
first made by Mr Charles Douglas, D.Sc., Chairman of the 
Board of Directors, at a meeting of Science Committee on 29th 
November 1916. The Committee unanimously approved of 
the proposal, and recommended accordingly to the Board of 
Directors. 

At a meeting of Directors on 10th January 1917, the Chair- 
man, in referring to the report of the Science Committee, said 
the Committee regarded the Conference as a matter of the very 
highest importance in regard to the future development of 
agriculture in Scotland. Conferences could not do everything; 
but in times of crisis and change they were bound to look for- 
ward, and a great deal could be done by the interchange of 
ideas. It was, he said, the duty of the Society to call this 
Conference together. No other body was in the same position 
as they were to invite men of the highest eminence in the 
various departments of agriculture, not only in Scotland but 
in other parts of the kingdom, to take part, and the Committee 
were persuaded that the Conference was likely to be an im- 
portant event in Scottish agriculture. 

On 4th April 1917 the following Sub-Committee was ap- 
pointed to carry out the detailed arrangements for the Confer- 
ence: Mr Charles Douglas, D.Sc., Convener ; Dr David Wilson, 
Mr Alexander Cross, Mr James Elder, Mr William Elliot, Sir 
Archibald Buchan Hepburn, Bart., Mr James M‘Queen, Mr 
John C. Robertson, Mr P. O. Turnbull, Mr G. B. Shields, and 
Sir Hugh Shaw-Stewart, Bart. 

It was decided that the Conference be held in the Music Hall 
and Assembly Rooms, George Street, Edinburgh, on Thursday 
and Friday, the 9th and 10th of August 1917, and the following 
preliminary programme was prepared :— 
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Thursday, 9th August 1917. 
The Right Hon. the Earu-or Rosrszry, K.G., K.T., President of the 
Society, in the Chair. 


Forenoon Sitting—11.15 a.m. to 1.30 P.M. 


I. NATIONAL POLICY IN AGRICULTURE. 
To be introduced by 
The Right Hon. the Eart or Setporne, K.G., G.C.M.G. 


Afternoon Sitting— 2.30 P.M. 
II. PROBLEMS OF RESEARCH AFTER THE WAR. 
To be introduced by 
(a) Epwarp J. Russett, Esq., D.Se., F.R.S. (Chemical and Cultural). 
(6) Sir Stewart Stockman, M.R.C.V.S. (Veterinary). 
(c) J. M. Catz, Esq., M.A., B.Sc., B.L. (Motor Cultivation in Scotland). 
(d) Professor T. B. Woop, M.A. (Animal Nutrition). 


Friday, roth August 1917. 


The Right Hon. Rosert Munro, K.C., M.P., Secretary for Scotland, 
in the Chair. 


Forenoon Sitting—10 a.m. to 1 P.M. 


Ill. AGRICULTURAL EDUCATION. 

To be introduced by 

A. D. Hatt, Esq., M.A., F.R.S., Secretary to the Board of Agriculture 
and Fisheries. 
Afternoon Sitting—2 P.M. 
IV. THE SUPPLY OF FEEDING-STUFFS AND FERTILISERS 
AFTER THE WAR. : 
To be introduced by 


Professor JamES Henpricx, B.Sc., F.I.C. 


It was with much regret that the Directors learned later that 
the President of the Society, the Earl of Rosebery, would be 
unable to be present and preside on the opening day of the 
Conference. In his unavoidable absence the Marquis of Lin- 
lithgow, Vice-President of the Society, was approached, and 


kindly agreed to preside on that day. | 
The Conference was well attended, there being an estimated 


attendance of about 1000 ladies and gentlemen on the opening 
day, and about 500 on the second day. 
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The following is a report of the addresses delivered, the prin- 
cipal speeches being given in full :— 


THURSDAY, 9TH AUGUST 1917. 
Forenoon Sitting. 


In opening the proceedings, the Chairman, the. Marquis of 
Linlithgow, said :— 


My first words must be words of regret that our President, 
Lord Rosebery—I hold his letter in my hand—has been pre- 
vented from taking this chair to-day. For who, as a debater, 
can bring to your Councils the mature wisdom of his views, his 
grace in words, or the music of his wonderful voice? He could 
not come, and so you have dragged me, a simple soldier, from 
the exercise of my desperate calling, to preside over your 
deliberations to-day. I appreciate more than I can say the 
fact that you have done so, and I can only hope that I shall 
do my very best to fill Lord Rosebery’s place, although I know 
how great the difficulties are in doing so. The needs, ladies 
and gentlemen, of agriculture at the present moment, as I see 
them, are, first, a sound and sympathetic national outlook and 
policy where agriculture is concerned, and then the better 
organisation of the business side of the industry, and also 
the advancement of technical knowledge of all branches of the 
husbandman’s calling, which can only spring from a vigorous 
policy of research and from the early and complete dissemina- 
tion of the experience so acquired amongst all those who are 
concerned with the practice of farming throughout the land. 
The object of this Conference to-day is to consider how best 
these desirable ends may be brought about, and to review 
the whole subject of agriculture as it will stand when peace 
is made. Ladies and gentlemen, I think you will agree with 
me that the discussion to-day of the difficulties, however 
harassing, with which farmers throughout the land are faced 
as a result of the state of war in which they now live, forms 
no part of the business before this Conference. We all know 
how heavy and burdensome these difficulties are, but they 
might be worse; and if you doubt my words, you can go to 
France and see for yourselves. Que voulez-vous, Monsieur ? 
Cest la guerre! How often, in circumstances how pacherte, 
has one heard these words from a woman’s lips! 

Now, ladies and gentlemen, before we proceed to the puenens 
of to- day, I shall ask our Secretary to intimate apologies which 
have come in from various gentlemen, 
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Mr Stirton, Secretary of the Highland and Agricultural 
Socrety, intimated apologies for absence as follows :— 


The Earl of Rosebery, K.G., K.T.; Lord Provost Sir John 
Lorne MacLeod, Edinburgh ; Lord Provost Sir Thomas Dunlop, 
Glasgow; Lord Newlands; Lord Elphinstone; Lord Sinclair; 
Lord Reay; Mr Walter Long, M.P.; Major the Hon. A. C. 
Murray, D.S.0., M.P.; Mr Eugene Wason, M.P.; Col. Arch. 
Stirling of Keir, M.P.; Mr Harry Hope, M.P.; Mr C. Adeane, 
Chairman of Royal Agricultural Society of England; Mr Ber- 
tram H. Barton, Chairman of the Agricultural Committee of 
Royal Dublin Society; Principal Ewing, Edinburgh Uni- 
versity ; Professor Campbell, Irish Board of Agriculture; Sir 
Horace Plunkett, M.P., and a very large number of others. 


The Chairman continued :-— 


I feel that no words of mine are required to introduce to you 
to-day our principal speaker, the Earl of Selborne. We all know 
of his wide experience on the administrative side of this ques- 
tion, and those of us who take an interest in these matters know 
that his knowledge in technical matters is just as keen and just 
as wide. We are for ever in his debt in that he has come north 
in these days of difficult travelling, when going by train seems 
almost as difficult as walking; we are indebted to him that he 
has come north, and we all look forward, I know, with keen in- 
terest to the address which he is going to give us. I have much 
pleasure in calling on Lord Selborne. 


NATIONAL POLICY IN AGRICULTURE. 


The Earl of Selborne said :— 


The subject on which I have been asked to speak to-day is a vast 
one, and I can only touch on it lightly and deal with it in some of its 
broader aspects. But I ask you to remember that, while I know 
English conditions pretty well, I do not pretend to know Scottish 
conditions, and if there is one thing more true in agriculture than 
another, it is that conditions differ in different countries and in differ- 
ent parts of one country. Therefore I must ask you, in all that I am 
going to say, to make for yourselves the necessary adjustments to fit 
the case of Scotland. 

The story of agriculture in our island since the repeal of the Corn 
Laws may be divided into three parts. The first I take from 1846 to 
1878. Those were not years of depression; they were not years of 
very great prosperity; but they were years in which agricultural 
science, especially stock breeding, made great headway, in which a 
great deal of money was spent on permanent or semi-permanent im- 
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provements, such as drainage of the land and reclamation of the land, 
and generally speaking it was thought that the new fiscal policy which 
we had adopted had not resulted in any of those hurtful effects to 
agriculture which had been freely prophesied at the time of the 
debates on the Corn Laws. Then came the years 1878-1906, and 
those were years of great depression, increasing gradually to about 
1895 or 1896, and then diminishing to the year 1906, which was the 
end of that period. I do not think that period has ever been properly 
studied, or its effects realised by economists. Public opinion had 
accepted it as part of its political faith that the consumer must have 
every article which he used at the cheapest possible price, without 
any regard to whether that article could or could not be produced for 
that price in our own country, or whether it was to, the public national 
advantage that the manufacture of a given article should or should 
not disappear from these islands. Wheat fell in 1894 to 22s. and 
some pence per quarter, and oats fell the following year to 14s. and 
some pence per quarter. It is quite certain that wheat and oats 
cannot be produced at a profit at that price in England, and I do not 
suppose in Scotland. The result of this depression was a loss to 
landowners, farmers, and farm-servants, or agricultural labourers, which 
has never yet been properly estimated, or its effects considered, by the 
political economists. That agricultural wages were in England in 
many places too low before the war is quite certain, but they were 
rising. ) The reason why agricultural wages had been so slow in rising 
in England was mainly owing to the fact of this acute period of 
depression to which [have alluded, and it must not be forgotten that 


in that period agricultural wages in England actually fell. Not only | 


was the tendency to rise completely checked, but they actually fell, 
and never began to recover till about the year 1900. The next period 
is the period 1906 to the outbreak of war. That was a period of 
revival. We all know with what increased and increasing hope we 
were regarding the art which we loved when war broke out. But in 
the period of depression those connected with the land were wholly 
abandoned by the State, the State having said quite deliberately, 
“We are sorry for your difficult circumstances ; we are sorry for your 
ruin, but that is nothing to us. We have only one policy, and that 
is the policy of the cheapest article for the consumer.” In that period 
_ those concerned with the land worked out their own salvation as best 
they could ; that is to say, those of them who survived, because multi- 
tudes of farmers and multitudes of landowners went under in the most 
literal sense of the term, and many scores of thousands of agricultural 
labourers had to leave the land and seek a living elsewhere. 

Now what was the solution we found in England? - It was this. 
If we turned our land down to grass we could farm with equal profit 
and very much less risk. That is what we did, and in the forty years 
which we are considering the number of acres in England and Wales 
that went down from arable to grass, good, fair, or indifferent, was 
no less than four million acres. The position in Scotland was not 
quite the same. You did not lay down great additional areas of land 
to permanent grass, but you made a longer rotation, and kept the 
rotation grasses down a greater number of years. Although the 
_ period of depression had passed away, this process of. the conversion 
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of arable to grass had not ceased. Not only had it not ceased, but 
it was going to put on an accelerated pace. In the very year before 
the war, in the year 1913, no fewer than 277,000 additional acres 
of arable were laid down to grass in England and Wales, because 
the landowner and the farmer had found, as I have already said, that 
they could farm with equal profit and with much less risk, worry, and 
exertion on grass instead of on arable. The result of this process was 
that we had become dependent, when war broke out, on oversea sup- 
plies for no less than 28 million quarters of the 35 million quarters 
of wheat we were annually consuming in these islands, and the 
amount of foodstuffs imported from oversea—all sorts which can be 
produced in our country—were valued at about £200,000,000 sterling. 

Then came the war, and what has the war taught us? I am told 
that. when the war is over our industrial population, and those who 
hold very strong Liberal opinions, will insist on reverting to the old 
policy ; that the policy of the guarantee, of which I will speak more 
presently, will be abandoned; that it has been accepted as a war 
measure, but that it will be abandoned after the war; and that we 
shall revert exactly to the same policy as existed before the war. 
I know also that many landowners and many farmers—I would say 
the great majority of landowners and farmers so far as they them- 
selves are concerned—would much rather be left alone; that they 
have found their own way of conducting their own business, and that 
therefore they are quite willing, and more than willing, that the old 
industrial conception and the old Liberal conception in respect of agri- 
culture should once more prevail. I know there are a great many 
very honest, conscientious, reasonable Liberals who hold that view. 
I know also the industrial population—and that is one of the 
great dangers of the country—are still very largely in complete 
ignorance of agricultural conditions; but this is a matter abso- 
lutely beyond the choice of the Liberals, industrialists, landowners, or 
farmers. It has become a question not of this or that conflicting 
policy, not of the war, not of the farmer or the landowner or the 
peculiar interest of the consumer, but it has become nothing less than 
a matter of national security and existence. And the reason is—I 
want this fact to sink into the minds of my fellow-countrymen—that 
we are no longer in the military sense an island. God forbid that our 
children or our grandchildren should ever have to go through this 
appalling terror we have had to face, but we cannot gamble on the 
sanity or virtue of the human race. We cannot refuse to consider 
the possibility that any such cataclysm may fall upon the earth, and 
if such a cataclysm did fall, and agriculture remained as it was when 
this war broke out, we would be a beaten nation before the war began, 
because we never could in any future war supply our people from 
overseas even to the extent we have done in this war. Who knows 
what is going to be the development of submarine warfare? Who 
can put a limit to the development of aerial warfare? What limit 
can we place to the power of the aeroplane, or aircraft of which we 
have never dreamt? Whether from the air or from the depths of the 
sea our oversea trade will be carried out at a jeopardy we have not 
had to face in this war. I cannot say that the whole of our trade will 
be interrupted with that completeness with which the German trade 
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has been interrupted, so long as we retain the mastery of the sea and 
of ships that float on the water, but I am quite confident we never can 
supply our people with food or our armies with munitions from over- 
seas as we have done in this war; and therefore we have no choice 
before us but to take all the steps we can to make this country as 
self-supporting as possible in the matter of foodstuffs which can be 
produced within these islands. I stand beside Mr Prothero in saying 
that nobody dare—with proper agricultural skill and application of 
science and wise laws—put a limit to increased production in the 
future ; and if we turn many of our grass lands back to the plough, 
then although we might not be growing wheat or oats all the time, 
yet when war came that land will be valuable for the production of 
whatever food is most required for the health of the people according 
to the conditions of*agriculture in different parts of the country. 
Therefore I take as the basis of my remarks, that whatever our pre- 
judices to-day may be we really have no choice in the matter. 

Surely it must have been something of this kind that was in the 
mind of Mr Asquith when he appointed a Special Sub-Committee of 
the Reconstruction Committee, and did me the honour to invite me 
to become Chairman, and nominated Dr Douglas as one of its mem- 
bers, because the reference which Mr Asquith gave us was, “To 
consider and report upon the methods of effecting an increase in the 
home-grown food supplies, having regard to the need of such increase 
in the interests of national security.” You will admit these are very 
significant words. Moreover, our reference had nothing to do with war 
conditions. We have no concern whatever with the measures taken 
in respect of agriculture during the war. This was a reference refer- 
ring exclusively to after-war conditions, to the period of reconstruction. 
Mr Asquith also gave us as a short title—The Agricultural Policy 
Sub-Committee of the Reconstruction Committee. By that he clearly 
meant that we could not approach this subject except from all 
sides. If you were going to really increase the produce of food 
supply in the interests of national security, you had to consider agri- 
culture from every point of view, and our country life from every 
point of view, and therefore our work is not confined to anything so 
limited as the subject of our first report, but it really embraces the 
whole field of country life. 

The first thing we found was that the nation, in its own interest 
and not in the interest of the farmer or the landowner or the farm- 
servant, required a reversion from the grass policy to the plough 
policy. We found such a revolution was quite compatible with the 
reasonable profits of all concerned, and that it could reasonably be 
demanded from them by the State, if they could be assured in advance 
against a recurrence of the prices that had caused such widespread 
ruin to arable farmers. In order to give that security, to give what 
I describe as a shield behind which the farmer could work, we recom- 
mended a permanent guarantee of 42s. per quarter in the case of 
wheat, and 23s. per quarter in the case of oats. We fixed those 
figures low on purpose, because we wanted it made perfectly plain to 
the whole nation that we were not out for profits for the farmer at the 
expense of the nation, and the only thing we were suggesting was a 
security and a shield behind which he could work undisturbed, be- 
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cause no man can be expected to turn grass into ploughed land and em- 
bark capital in the process if he is to be confronted in a year or two with 
a drop of prices such as I have mentioned. And who can guarantee 
him against those prices? Nobody foresaw those prices in the seven- 
ties. The suggestion was laughed to scorn. Who will say that in 
twenty years’ time prices of that kind may not again prevail owing to 
further development across the seas over which we have no control ? 
Therefore, with the experience behind him, we were of opinion, and 
almost every authority whom we consulted took that view, that such a 
guarantee was necessary. We fixed the figure low for the reasons I 
have given, but were careful to say, and shall repeat the fact in the 
further report, that such figures must always be considered after the 
war in relation to the values then obtaining. We could not foresee, 
a year or two ago, the values obtaining after the war was over any 
more than to-day ; therefore we fixed figures we believed would have 
been sufficient before the war, and said they must be considered in 
the light of ascertained facts when the war was over. Stability was 
our sole object, and the only way in which you could secure that 
stability was by means of a guarantee. 

I have told you why, whatever the prejudices of any part of the 
population may be, they have no choice. If prices do not fall they 
are not called on to pay the guarantee ; if they do fall, they are pay- 
ing for their security. It is a form of national assurance exactly the 
same, and as necessary, as the battleships or the regiments. It has to 
be regarded and defended in that light as national assurance. I have 
been asked, ‘“ Why not do it by way of a tariff?” There are many 
reasons against that. In the first place, a guarantee falls on the whole 
body of the tax-payers. It is spread over the whole community ac- 
cording to their tax-paying capacity ; but we know by experience that 
tariffs, especially tariffs on food, are felt most by those who are poorest, 
and it would have been a very difficult thing to defend, or to convince 
rather our urban population of the justice of imposing on them a tariff 
for this purpose. If the tariff could have been a low one, it might 
have been perfectly possible to explain and defend it to them, but the 
fact is it could not possibly be a low one. If you consider that the 
42s, is the price which you should guarantee to the farmer, and if you 
want to assure him against wheat falling to 22s., a tariff might have 
to be put on as 20s., and you would have to pay it from the beginning, 
whatever the price of wheat at the time. Now, fancy adding 20s. to 
wheat at 40s., and making the consumer pay 60s. a quarter for his 
loaf! It could not be defended. But I have received a very interest- 
ing pamphlet from Scotland saying, “ Why not put on a sliding scale ? 
Why not, say, have 42s. as your figure? when wheat is 40s. there 
should be a 2s. tariff; when it is 35s. a 7s. tariff; when it is 30s. a 
12s. tariff; and so on.” That is quite a simple plan, I agree, if it 
would work. But the whole of our experience has been that it will 
not work ; that what it does is to evoke gambling of the most ruinous 
description; and that it produces uncertainty, not certainty, and 
gambling instead of straight dealing in the food of the people. The 
proposal to have a sliding scale is as impracticable as it is to have a 
fixed scale, and we are driven back to a guarantee. But if a guarantee 
is given, it is absolutely necessary to see that in the division of the 
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profits in future there is not more than reasonable and fair profit as C 
between landowner, farmer, and farm-servant, or agricultural labourer, 
and that the agricultural labourer should have his fair share. That is 
not a question that interests you in Scotland, because wages are high, 
and farm-servants have looked after themselves; but in parts of Eng- 
land, undoubtedly, the agricultural labourer’s wages were very low, and 
itis only just and fair in my judgment that he should be assured by 
law from the beginning, by means of a Wage Board, of his fair share 
in the profits accruing to agriculture under the conditions of stability 
we are endeavouring to create. 

One word about the South of England labourer, regarding whom 

you know very little. It is perhaps your view, or the view of some 
farm-servants, that he is down-trodden, without a spark of independence 
of character. Nothing could be more untrue. I have lived the whole 
of my life with him. I know him intimately, and respect him as much 
as I love him. Four-fifths of your Navy come from south of a line 
drawn from Bristol to the Humber. Far the greater proportion of the 
Army was drawn from these counties before the war ; but the southerner 
has a different conception of life from the northerner and a wholly 
different philosophy of life. He likes an easier life than your men are 
prepared to expect in the North. When he is married he wants to die 
in the cottage where he is married ; he never wants to leave it if he 
can help it. He won’t work the hours per day that your men work. 
If you offered a South of England man 35s. a week for eleven hours a 
day or 25s. for nine hours, nine out of ten would take the lower 
wage with shorter hours. The women-folk never work in the field; 
that is a curious thing, although much poorer than the people in the 
North. The women-folk, when I was a boy, worked in the field. Since 
I was a child that has ceased, and almost a generation passed before 
the war time that women took no part in field work. I tell you that 
to enable you to do justice toa fine body of men. You must under- 
stand that his philosophy of life is different from that of the farm- 
servant in Scotland. 

If the nation adopts a policy of the kind I have indicated, it follows 
as an absolutely necessary corollary it must see that policy is effected, 
and not thwarted by incompetent men, be they landowners or be they j 
farmers. If you are good enough at any time to study the first part of | 
the Report of the Agricultural Policy Sub-Committee to which I have 
referred, you will find that paragraphs 52 to 63 deal with the method 
by which we propose that the State should secure that its policy of 
increased production is effected. I have not time to go into these pro- 
posals in detail. All I ask you to accept from me is this, that the 
object is that the measure should be judged not by lawyers but by 
real agricultural experts, and that the landowner or the farmer should 
be judged in fact by his peers. 

I have one word more to say about Part I. of our Report. It was not 
our wish or doing that it was published separately from Part II., which 
will follow towards the end of the year. Part I. was published sepa- 
rately because the Government asked us to do so. Personally I have 
always greatly regretted that it was published separately, because it is 
so difficult to make people understand that Parts I. and II. are insepa- : 
rable, that they are interdependent parts of the same policy. In our | 
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opinion the recommendations of Part I. cannot fructify unless supple- 
mented and supported by the recommendations of Part IL, while the 
recommendations of Part II. will remain comparatively sterile of 
results unless they are founded on the stability which it is the object 
of the recommendations of Part I. to secure. With what will Part II. 
deal? I must pass lightly over great subjects, but we will deal with 
the position, function, and status of the Boards of Agriculture in Scot- 
land and England. We shall deal with Agricultural Committees of 
the County, and I want to dwell on them for one moment. As you 
are aware, these War Agricultural Committees sprang from the County 
Council, but are not exclusively composed of County Councillors, and 
have no statutory existence. When I was President of the Board of 
Agriculture in England I was responsible for bringing them into exist- 
ence in England, and Mr McKinnon Wood brought them into existence 
in Scotland. But they have most abundantly proved their value. 
In short, the Government could not possibly carry out its policy of 
increased food production without the aid of these committees. And 
one of the most unanimous and strong recommendations will be that 
these committees will be made statutory and permanent, but that they 
should always be composed of persons thoroughly conversant with the 
conditions of agriculture; and that, therefore, they should not be 
composed only of County Councillors, but that there should be large 
co-option on them of qualified persons who are not County Councillors. 
We shall propose that they should be made statutory and permanent, 
that they should fulfil any duties Parliament chooses to impose on 
them or the Board of Agriculture delegate to them, and we shall 
make particular recommendations through the proper bodies to deal 
with such questions as reclamation and drainage. I do not know 
how it is in Scotland, but in England my farm may be water-logged 
because my neighbour does not keep his drains clear. There is no 
authority which can compel a negligent landowner or negligent farmer 
to keep his land with a clear run for the water, although this may be 
essential for the outfall from land on many other farms or a different 
property. We consider that these agricultural committees of the counties 
will be the right bodies to deal with such questions as rabbits and game. 
Speaking for myself personally, I think the old remedy by which one 
man had to sue another, or take steps to deal with the nuisance on 
another man’s property, never can be effectual; but if you have a 
county authority with power to say, in the interest of food production, 
that there is excessive preservation of game or rabbits on certain 
property which must be stopped or adjusted, and if a county authority 
has full power to go on the land and abate the nuisance, a real 
remedy will have been provided: and working in counties and not 
“through departments, I think the matter will be adjusted with the 
reasonableness which always distinguishes neighbours who understand 
each other and each other’s business. To the same authority we 
propose to give power to deal with weeds. We are almost the only 
country in the world which has no law against a man fouling another 
man’s lands with his thistles and docks. In other countries there is 
an authority which can say, “You are a nuisance to your neighbour ; 
you have got to destroy these thistles.” There is no such authority in 
England: I do not know if there is any in Scotland. We propose to 
VOL. XXX. N 
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give authority to deal with that in the same spirit by the agricultural 
committees of the counties. The great value of these agricultural 
committees of the counties will be this—they will be a buffer of local 
knowledge and experience interposed between the farmer and the 
landowner on the one hand and Departments of Agriculture on the 
other. Our Boards of Agriculture here or in England, however 
zealous, are not the right people to deal with the individual case of 
the farmer or landowner ; but if you have in each county a committee 
such as I sketch, you have the exact machinery through which such 
laws can be wisely worked. 

Then, of course, we shall deal with the whole question of agricul- 
tural education and research. We are only at the beginning of this 
question. We fall lamentably short of our proper provision of agri- 
cultural research and education in every part of these islands. I am 
endeavouring to get the exact figures, and therefore those I give you 
cannot be regarded as statistically correct; but I believe in the year 
before the war in the whole of the United Kingdom from all sources— 
taxes, rates, development grant, “whisky money,” all such sources— 
we did not expend more than £300,000 on agricultural education. 
In the same year Canada alone spent over a million; France spent 
over a million; and Russia alone spent £600,000. As for the United 
States, the figures are so tremendous that I am afraid to give them to 
you, but they run into millions. We are just beginning, all over the 
kingdom, to be in a position to provide, more than ever in the past, a 
‘national system of education wisely devised. 

Then we shall deal with the small-holdings question, which has a 
different aspect in England than in Scotland, but which may be 
important after the war in connection with demobilised soldiers and 
sailors. Then the Report will deal with reclamation and drainage, 
co-operation in agriculture, and organisation of agriculture, and 
generally with the betterment of the conditions of country life. That 
is a very wide field we are attempting to cover, and we feel the 
responsibility greatly. All I can say is that we shall do our best. 
There is one subject I have not mentioned, and that is the provision of 
cottages. We have mentioned it in Part I., and shall mention it in 
Part II. of our Report as something fundamentally essential for the 
development and health of agriculture. But there is a special Sub- 
Committee of the Reconstruction Committee dealing with this problem 
as a whole, and it would be useless for us to travel over the same 
ground. All we can do is to emphasise, by every means in our power, 
. what you will endorse, that the renewal of tillage and the increase of 
intensified cultivation is contingent on the provision of these cottages, 
for without them the men cannot work the land, and the men will not 
come if they cannot settle down as married men in a decent home. 
Forestry has been dealt with in a separate committee under Mr Acland, 
on which Scotland was ably represented by Lord Lovat and others. 
The one idea which runs through the conception of these two com- 
mittees is that henceforth the land in the United Kingdom must be 
utilised to its utmost extent for the maximum production of foodstuffs 
and timber. 

I now want to touch on the question of security of tenure, which is 
of such great interest, especially to Scottish farmers. The interest of 
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landowners, of farmers and of farm-servants, is identical up to a certain 
extent—that is, to secure a wise, consistent, and permanent national 
agricultural policy ; but in matters of important detail their interests are 
distinct, therefore it is necessary and fitting that each should have its 
separate organisation to represent those interests. Our object should 
be to examine every question from the point of view of its effect on 
food production—not from the point of view of, one of these three 
classes. There is a demand for security of tenure of farmers by 
judicial rent and fixity of tenure. I will examine it from the point of 
view of food production. <A sense of security on the part. of a farmer 
in the investment of his capital, brains, and energy in the cultivation of 
the land is essential for the prosperity of agriculture. Therefore, if a 
farmer thinks a judicial rent and fixity of tenure would give him this 
sense of security in its most complete form there is an a prior? case 
made out for him, but we must consider how this provision would 
affect the attitude of the landowner, and what effect his attitude would 
have on agriculture. At present the farmer finds the capital for the 
cultivation of the land. The landowner finds the capital for the land 
itself and for its industrial equipment. After the war nothing will be 
more urgently needed for the prosperity of agriculture than an unin- 
terrupted flow of the tenant’s capital into cultivation and of the land- 
owner’s capital into industrial equipment. This will be particularly 
necessary in the case of land reconverted from grass to arable. 

In England (which I take as my illustration, because I know it), on 
a 500-acre mixed farm the capital invested by the farmer in its culti- 
vation should be £5000. But that is less than the sum which the 
landowner should have invested in its industrial equipment, in the 
shape of farmhouse and buildings, cottages, water-supply, drainage, 
permanent fences, and roads. The capital in both cases must be con- 
stantly renewed. But if a system of judicial rents and fixity of tenure 
is introduced, while the farmer will feel himself secure, and be willing 
to renew his investment, the landowner will feel himself insecure and 
refuse to renew his. \ No one else would be willing to sell out of War 
Loan, where his interest is secure, to make an investment, the interest 
to be received on which is to be settled by a land court, nor would the 
landowner. 

The immediate and certain effect, therefore, of judicial rents and 
fixity of tenure would be to dry up at its source the investment by the 
landowner of fresh capital in the industrial equipment of the land. 

In that case who will find the capital for this purpose? Can the 
farmer find it? In the majority of cases in England, certainly not. 
He has barely enough for cultivation, and none to spare for industrial 
equipment. But in some cases he can. But if the farmer is a man 
of considerable capital he had better become the owner of the freehold 
of the land than a partner in a system of dual ownership. In the 
case where the farmer has not the capital to spare for industrial equip- 
ment, is the State to step into the place of the landowner and find 
the capital? With a war debt of thousands of millions, is it practical 
politics to suggest such an increase of national burdens? And if it 
were practical politics, has his experience during the war given the 
farmer such a relish for State intervention that he desires permanently 
to exchange his landlord for a Government department ? 
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I suggest that the conclusion is that judicial rents and fixity of 
tenure are not in the interests of food production, and that for this 
conception should be substituted a scheme of land purchase on the 
Trish model, to enable the tenant to purchase his farm outright when- 
ever the opportunity offers, and an amendment of the Agricultural 
Holdings Act to give the tenant, while he remains a tenant, complete 
security for all capital wisely invested in the cultivation of his farm. 
Moreover, if the procedure recommended in paragraphs 52 to 63 of 
Part I. of the Report is adopted, it will become the duty of the Boards 
of Agriculture, in the interests of food production, not only to support 
the landowner, who recognises his responsibility, against the bad 
farmer, but also to support the good farmer against the unsympathetic 
landowner from whom he gets no encouragement, and in the last 
resort, if need be, to supersede him in the management of the estate. 
You are not really considering this very difficult and far-reaching 
question unless you consider it in the light of the recommendations 
we have made in Part I. as to the methods of pressure to be put on to 
secure the proper utilisation of the soil. I have seen no intelligent 
criticism of Part I. which did not, in fact, ignore the submarine 
menace, which did not altogether ignore the fact that we were hence- 
forth no longer an island in a military sense, which did not altogether 
also ignore the certainty that, if there were no guarantee and no 
change of policy, in England at any rate, the process of the con- 
version of arable to grass would recommence immediately the war was 
over. The criticism which ignored all these facts was really criticism 
which we can afford to ignore. 

I have also read in a newspaper purporting to represent industrial 
opinion, but which I am sure does not any longer represent the most 
thoughtful industrial opinion, that we must not attempt to develop 
the industry of agriculture, because we have not the necessary labour, 
and that no labour must be diverted from manufactures, because they 
are much more important than agriculture, and that it would be fatal 
to the maintenance of our mercantile marine and overseas trade. That 
these arguments are socially wholly unsound I do not think anybody 
can possibly dispute. I can think of nothing more horrible than that 
our island should become one vast industrial population with no 
country population except that of pleasure-seekers.. But I believe 
these arguments to be as unsound economically as they are socially. 

The marvellous expansion of German agriculture synchronised with 
the equally marvellous expansion of the German population, German 
manufactures, German commerce, and the German mercantile marine. 
Why should our experience be different? Is there no room for the 
expansion of our agricultural population without any diversion of 
population from manufactures? Cannot we retain in contented em- 
ployment on our own land some of those of our fellow-countrymen 
who every year before the war emigrated to other lands? Are 
manufactures economically more important than agriculture? No 
proof of this assertion is offered to us. On the contrary, Mr Francis 
Acland points out, in the ‘Contemporary Review’ for May, that it ie 
‘estimated in the Census of Production, 1917, that the average net out: 
put per man employed in agriculture in that year was £129, in the iron 
trades £115, in the cotton industry £79, in cutlery £73, and in 
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bootmaking £71. There are many influences, the value of which 
would have to be assessed before drawing conclusions too positively 
from these figures—as, for example, the proportion of women and 
children engaged in each industry and included in the term ‘person 
employed’; but if they are confirmed by subsequent investigations, 
it will be shown that agriculture, as at present carried on, is more 
profitable to the nation than its so-called staple trades.” 

And why should an increase in the production of national wealth in 
the shape of agricultural products diminish our general trade and our 
mercantile marine, when no one would maintain that an increase of 
national wealth in the shape of any other products would have that 
effect, and when it has had no such effect in Germany? The greater 
the production of national wealth, the greater the total volume of 
national trade, and the greater the opportunities for the expansion 
of the mercantile marine. It is very important that the industrial 
population should understand that the new agricultural policy is 
based only on considerations of national security and welfare, that 
it will add nothing to the cost of food to the consumer, and that the 
objects aimed at are a large increase of a contented and prosperous 
rural population, and a constant and’ sufficient supply of such food- 
stuffs as can be grown in the United Kingdom, of the best quality, 
marketed in the most efficient way, and sold at world prices. 

I have in the course of too long a discourse only touched on the 
fringe of this vast subject; but if we, who know the land and love the 
land and live from the land, do not face our fellow-countrymen and 
tell them the real facts and hold up our interests as we are in duty 
bound to do, we cannot expect other parts of the population to do 
it for us, 


& 


The Chairman then called wpon Mr William Barber, M.A., 
of the Board of Agriculture for Scotland, who dealt with the 
subject of 


DistricT AGRICULTURAL COMMITTEES. 


Mr Barber said :— 


I am asked to state what has already been done by way of organis- 
ation in the counties of Scotland, in view of the present necessities of 
the country. 


I. AGRICULTURAL COMMITTEES BEFORE THE WAR. 


Agricultural interests, prior to the war, did not bulk largely in the 
sphere of operations of Scottish County Authorities. Each county 
Council had an Agricultural Committee, generally described as the 
Executive Committee, for the Administration of the Diseases of 
Animals Act, but the functions of this Committee were purely ad- 
ministrative. The Sheep Scab Order, with compulsory dipping, 
Swine Fever Orders issued from time to time by the Board of Agri- 
culture and Fisheries, Orders relating to the control of dogs, and the 
Fertilisers and Feeding Stuffs Acts, were among the enactments the 
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administration of which constituted the duties imposed on the Agri- 
cultural Committees either by statute or by their parent County 
Councils. 

In more recent years, in most if not in all of the counties, there 
were in existence Advisory Committees in connection with the Agri- 
cultural Colleges. These Advisory Committees concerned themselves 
with local matters of interest to the College, and especially they were 
of assistance to the County Organisers and Lecturers. 

The first set of Committees were statutory, and appointed by a 
statutory body. The latter Committees were of a purely voluntary 
character, having had—and having still—no statutory basis or execu- 
tive power. 


II. AGRIcULTURAL COMMITTEES SINCE THE OUTBREAK OF WAR. 


Asa result of a recommendation in the first Report of the “‘ Wason ” 
Committee, Agricultural Committees were constituted in all the coun- 
ties of Scotland, for the special purpose of stimulating increased pro- 
duction. The Board of Agriculture organised these Committees, but 
no statutory authority for the procedure was given, and the Com- 
mittees were gathered together in a somewhat haphazard manner. 
Representatives of County Councils, Secondary Education Committees, 
Agricultural Societies and Farm-Workers’ Unions were included among 
the members, and by one way or another very influential bodies of 
men were selected in practically every county. These Committees 
were organised in the autumn of 1915. 

When it became evident that the war was not to be over by the 
harvest of 1916, the country awoke to the necessity for strenuous 
measures to secure more extensive cultivation ; and in the early days 
of 1917 steps were taken to elect Executive Committees, consisting of 
a limited number of individuals, to whom extended powers were given. 
These Executive Committees were exceedingly active during spring, 
and in spite of an almost unprecedentedly backward season, secured a 
gratifying response to their appeals, and considerable increases in the 
areas under oats and potatoes were promised in many counties. Even 
if the published statistics do not eventually show much increase in 
cultivation in 1917, as compared with 1916, certain it is the area would 
have been materially less had it not been for the energy and pushful- 
ness of the Committees and their executive officers. 

In these later months the attention of the Committees has been 
directed to the harvest of 1918. What may be the result of their 
efforts remains to be seen, but the promises given by farmers and 
others all over the country are, to put it moderately, very gratifying. 

The Committees have had many matters remitted to them from time 
to time, and their assistance has been most valuable, not only to the 
Board of Agriculture, but especially to the farming community. 

‘ 
(1) Recruiting. 

Among the duties imposed on the Executive Committees, in addition 
to their main work of securing increased cultivation, has been the re- 
porting on cases of men in agriculture who have been called up for 
service with the Colours. The Review of Exceptions Act gave special 
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treatment to certain classes of men engaged in farming work, and an 
Army Order issued in June provided that no man was henceforth to be 
taken from agriculture unless with the consent of the Board of Agri- 
culture for Scotland. Generally speaking, cases have been referred to 
District Agricultural Committees, and consent has been given or refused 
by the Board after they have had a report from the District Agricul- 
tural Committee. In assisting the Board with this important and highly 
responsible work, the Committees perform valuable public service. 


(2) Distribution of Soldier and National Service Labour. 


When the National Service Agricultural Section. was called into 
being, a general arrangement was arrived at between that Department 
and the Board of Agriculture, to the effect that the National Service 
Department should provide the labour, and the Board should see to its 
employment. In working out this scheme the Board has depended 
entirely on the District Agricultural Committees, who, with a zeal and 
ability beyond praise, have endeavoured to meet all the reasonable 
demands preferred by farmers in any and every quarter of Scotland. 
While the National Service Department has done its duty well, there 
is little doubt the success with which the ploughman labour this spring 
was placed was, in no small measure, due to the services of the Ex- 
ecutive Committees—their ready co-operation with the Commissioners 
of the National Service Department being of the most cordial nature. 

While the present circumstances continue as they are, necessitating 
emergency supplies of labour, no better agency for the distribution of 
that labour can be got than the one furnished by the District Agri- 
cultural Committees. 


(3) The Sale of Horses Order. 


The Order preventing the sale of agricultural horses without a 
licence has imposed a considerable strain on the time of the Board’s 
staff, and here again the local knowledge of the District Agricultural 
Committees has been fully utllised. 


(4) Census of Wheat, ke. 


When the needs of the country made a census of wheat and oat 
stocks desirable, where could so efficient an agent for prosecuting the 
inquiry be found as the Agricultural Executive Committee? When it 
was suggested that increased cultivation did not necessarily mean 
extended ploughing, but that additional food could be grown by the 
more liberal use of fertilisers, who were better able, by precept and 
example, to enforce this idea than the members of the Agricultural 
Committees individually and collectively. And the fruits of their 
‘work are already becoming apparent. When, in prospect of an 
increased harvest, supplies of binders and binder twine had to be 
provided, once again the District Agricultural Committees were called 
on to assist in arriving at just estimates. When experiments on a 
considerable scale for the introduction of tractor ploughing had to be 
made in the national interest, a ready agent to make the local arrange- 
ments was found in the District Committees. These and many similar 
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matters the Committees have attended to on behalf of, or in co-opera- 
tion with, the Board, in addition to fulfilling what was really their 
principal work, 

It is impossible to detail the instances in which tbe District Com- 
mittees have been used in the promotion of the executive work made 
necessary by the circumstances in which we live. Their advice on 
many matters affecting farming interests has been most useful; and 
farmers, on the other hand, have practically all over the country come 
to regard the Committees as media by which they can get ready and 
efficient help in carrying on, in many cases under difficult if not 
adverse conditions, the operations on which the wellbeing of our 
nation so largely depends. 

In prospect of the harvest of 1918, the Committees are now making 
complete-surveys of the possibilities of increased production in each 
county, and estimating the prospects. Having been in personal con- 
tact with the Committees in every mainland county of Scotland, as 
well as in certain of the Islands, I can speak with first-hand know- 
ledge of the interest and enthusiasm with which they are attacking 
the task they have before them. Practically, without exception, the 
busiest and most energetic men in the districts are giving themselves 
to the work, and the work, so far as they are concerned, is being done, 
and done well. That the farming community will do their share I 
have ‘Jittle doubt. Since writing the earlier part of these notes, the 
expectation that the area under crop in 1917 would considerably exceed 
the area cultivated in 1916 has been proved to be correct, and the credit 
for this result is entirely due to the Committees. That they will achieve 
even a fuller success in 1918 we have every reason to anticipate, and of 
this I am certain, they at all events deserve it. 

When they might well be excused devoting their entire attention to 
their private affairs, and, let me add with great respect and reverence, 
in not a few cases to their private griefs, we notwithstanding find 
gentlemen—lairds and farmers alike—week after week attending the 
Executive Committee meetings, and day after day prosecuting their 
inquiries, and advising, encouraging, and helping their friends and 
neighbours, and generally advancing the cause of food production. 
Nor could they devote their energy to a more patriotic purpose ; and 
when the time comes when we shall be able to look back on these 
present calamities as on a bad dream, they, who have unselfishly aided 
the endeavour to make our Island Home a little less dependent on sea- 
borne food, will have no reason to be ashamed of the part they have 
played in the time of our country’s extremity. 


AGRICULTURAL POLICY IN RELATION TO FARM-SERVANTS. 


Mr J. F. Duncan, Aberdeen, Secretary of the | Scottish 
Farm - Servants’ Union, who was neat called wpon from 
the chair, said :-— 


I presume the reason why the organisers of this Conference asked 
me to speak was that I might put the point of view of the farm-ser- 
vants, with whom I am associated, on this question of increased food 
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production. I do not suppose they expect me to lay down a pro- 
gramme of what the farm-servant wants if he is going to be retained on 
the soil, nor do I suppose farmers desire me to tell them the worst to 
be expected from those who are concerned in the organisation of the 
farm-servants. I could make this meeting very lively if I were to do 
that. I wish merely to confine myself to the broad general aspect 
of the question. I should like to say, I hope Lord Selborne will not 
imagine that the philosophy of life of the Scottish farm-servant led 
bim to prefer eleven hours a day as against the nine of the English 
farm-labourer. Ido not think it is a matter of philosophy of life so 
much as it is simply a national characteristic. They had to work 
harder if they were going to exist at all in Scotland. — Still, 
the Scottish farm-servant did not like to work ten or eleven 
hours a day, which was the case with stable-work thrown in. That 
is the reason why more men proportionately are leaving the land in 
Scotland than in England. Nor is the difficulty likely to be solved 
simply by paying higher wages in Scotland. It is true that earnings 
are higher in the North than in certain of the English counties: that 
is because the workers’ hours are longer ; but, according to the hours 
worked, the wages are even less in Scotland than in England, espe- 
cially when the value of the labour given as a whole is considered. 
One of the reasons why we have a depleted population in the north- 
eastern district is simply the high earnings of the farm-worker. He 
is able in his younger days to earn comparatively high wages, and 
save enough to get away to the Colonies, and escape from the hard 
life and long hours at home. That is the way of escape from rural 
life, and unfortunately too many are looking for that escape. And we 
all know that one of our vital problems is to retain our people on the 
land in Scotland. I do not want you to imagine that the wages 
trouble is the only one of the Scottish farm-servant, or that the 
present wages are all that is desired. The servant is just as 
likely to be dissatisfied with the higher wages as the farmer is with 
the higher prices. We have the fact that life for the worker on 
the farm in Scotland is monotonous. He has no place in society. 
The radical defect is certainly this lack of social life, and there is ever 
present an appetite—a craze—for something different than the mono- 
tonous life of the village. The village life of England and that of 
Scotland differ so much. The desire for change asserts itself in the 
young even at the early age of about fourteen. These are factors 
that they in Scotland have to face. It seems to me that one of the 
first things we have to work at is a solution of the question of emi- 
gration ; and what should first be done is to let the workers feel in 
social life that they form the vital part they do in the industrial 
life of the community. The social defect in Scotland tells seriously 
on the man, but more so on the farm-servant’s wife, and, due to the 
way in which the people are scattered, there is no opportunity for the 
children. Often, leaving home at the age of fourteen, they are never 
again in contact with the family. Further, the farm-worker, like all 
other workers, is suffering from what is called “labour unrest.” We 
had it before the war, and we have it now. In that connection it is 
not very interesting for men like myself to be told that we are agitators. 
We are all agitators, and I am proud of the title. Why, Lord Selborne 
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has been “agitating” here this day. This labour question, I hold, will 
require to be handled wisely. In the trend of things there is the indi- 
cation that there are aspirations rising among the workers—aspira- 
tions that are not confined to questions of wages and material things 
of life. It is the desire of the worker to have some control over the 
disposal of himself, some share in the control not only of government 
but of industry also. That will have to be dealt with on the farm as 
in the industrial field. Unless we can give some opening or outlet to 
that spirit, there is no hope of keeping a contented or settled popula- 
tion in the rural districts. The farm-worker should also have oppor- 
tunities to share in the education that is being provided of a technical 
nature. I would like to see the farm-worker able in that way to 
express himself and find an outlet for his interest, abilities, and talent. 
He would then become a partner in the industry, and not merely a 
wage-earner who is directed at every stage of his work. I have 
indicated some of the things that have got to be faced if we are to 
induce the people to remain on the land. It is a difficult problem, but 
many problems of recent years will vanish if agriculture becomes more 
profitable. The erection of ladders, like small holdings, will not satisfy 
the farm-workers. There are 70,000 of them in Scotland, and we can- 
not provide small holdings for them all. All these fancy schemes will 
never touch the kernel of the problem, which is to deal with the mass 
of the workers living on the farms. The worker’s aspiration is towards 
more self-control, more self-guidance, and an opportunity to share in 
the enlightenment that science is bringing to everybody—an existence 
that is not merely the existence of a wage-earner. 


ORGANISATION IN AGRICULTURE. 


Mr Charles M. Douglas, D.Sc., of Auchlochan, Chairman 
of the Directors of the Highland and Agricultural Society, 
said :— 


I could almost regret that it falls to me to introduce a different 
subject from that which we have been discussing. Mr Duncan looks 
at things with entire frankness from a point of view different from that 
of most of us, but there is much of his speech over which we might 
safely and wisely ponder. It was our hope, until a few days ago, that we 
should have Sir Horace Plunkett with us to-day, but Sir Horace, as you 
all know, is engaged elsewhere on matters in which he has the goodwill 
of every one of us, and I am sorry that these engagements prevent him 
from being present. If Sir Horace Plunkett had been here he would, 
as an expert, have spoken about the organisation of the business side 
of agriculture. That is a matter the importance of which it is not 
thought wise to ignore, and therefore I have been asked to say a few 
words regarding it, in order to indicate the immediate importance it 
has in relation to the agricultural policy which we all agree will be 
required if an increase of production is to be brought about. When 
we come to the end of this world-wide struggle, as we will come to the 
end of it, we will require organisation for different purposes than before 
the war. The organisation of agriculture during recent periods has 
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been very largely the organisation of speech addressed to a not always 
very willing Government. But it is not with Governments—at least 
we hope not so much as in recent times—that we shall have to do 
afterwards, but with new economic forces; and we must have organi- 
sation in future, not of speech but of common action in relation to 
economic forces. It may be useful to speak to a Government depart- 
ment, though some of us with considerable experience are coming to 
the conclusion that Government departments are almost as much 
beyond the control as they are sometimes beyond the comprehen- 
sion of unofficial mankind. But whatever we do to a Government, 
we cannot talk to an economic law. We must have organisation 
in future—not of speech, but in common and combined action. — I will 
indicate why, in my view, that will be more necessary than it has been 
in the past. It is chiefly because of this that increased production 
means increased expenditure of capital and effort. The whole history 
of our agriculture has been a history of progressively increased spending 
upon it. The progress has been rapid of late, and it is likely to 
continue to be so. But the more agriculture is a business of spend- 
ing and earning, the less the farm is self-contained and self-sufficient, 
the more necessary is it to spend what we have to spend with the 
utmost regard for economy, and to sell to the utmost possible advan- 
tage. It is common experience that combination amongst those who 
have a common interest is the best way to get the best out of any 
industry. We must all be ready to recast our ideas and practice in 
the new world that is before us, and we should do all we can to pro- . 
mote every fair and useful combination in agriculture for the stability 
of the industry and the prosperity of those engaged in it. 


The Chairman intimated that there would be a general 
discussion on the subjects which had been dealt with. 


Mr J. Lyon Guild, Edinburgh, said :-— 


This great meeting of agriculturists is very much indebted to Lord 
Selborne for the excellent address he has delivered to-day. Lord Sel- 
borne, like all good agriculturists, has sown a quantity of excellent 
seed which I trust will bear fruit at no distant date. It is often said 
that agriculturists could not be got to combine. I am afraid there 
has been a little truth in it in the past, whatever might be the case 
in the future. There are three special points which I think should 
occupy the attention of agriculturists at this time. The first is the 
fiscal question as it will affect agriculture after the war; the second 
is land tenure, with ownership as the tenure of the future in this 
country ; and the third is the direct representation of agriculture in 
the Imperial Parliament. There are many other subsidiary questions, 
such as Agricultural Education in all its branches, Land Banks, Co- 
operation, Small Holdings, &c., but these are too technical to be dealt 
with under the problem we are now discussing. Agriculture has been 
very much neglected by this country for the last sixty years. The 
reason, I think, is that both political parties have committed the error 
of supporting the consumer and utterly neglecting the producer. That 
policy must be changed. In the year 1884, which was a year when 


204 CONFERENCE ON THE IMPROVEMENT OF AGRICULTURE. 


agriculture was suffering very seriously, I had the honour of being 
appointed President of the Scottish Chamber of Agriculture, and my 
first duty was to issue an address to the landowners, farmers, and 
consumers of, agricultural produce in Scotland, pointing out the 
serious fall in prices, and what would require to be done if landlords 
and tenants were not to be ruined and the industry obliterated. With 
your permission, my lord, and the permission of the meeting, I will 
quote one or two sentences from this address. 


“At a meeting of the Directors, held on 3rd December 1884, the 
depressed condition of agriculture was considered. The depression is 
well known and severely felt by all connected with practical farming, 
but an illustration may be given for the benefit of consumers who are 
not practical grain growers. 

“For the ten years, 1871 to 1880, the prices of agricultural produce 
averaged— 


s. d. 
Wheat, per bushel 6 43 
Oats " . 3 ly 
Barley " 4 8? 
14 3 
The average in the Edinburgh market on 3rd December 1884 was— 
& d. 
Wheat, per bushel 3 3f 
Oats " . 2 82 
Barley " 3 5¢ 
9 5s 
Decreased return per bushel _.. : é 4 9% 
14 3 


“Thus for the ten years, 1871 to 1880 inclusive, the hirer of land 
calculated on an average price for his chief produce of 48. 9d. per 
bushel, while in 1884 he receives only 3s. 1?d. per bushel, equal to 
ls. 7d. per bushel, or 12s. 8d. per quarter, of grain grown, which on 
the average of four quarters per acre represents 50s. per acre off the 
return on which rent was calculated. . . . The consequence is in- 
evitable that, if the present rents are to be exacted, all the current 
leaseholders in the country who live exclusively by farming must be 
rouped out and ruined‘in the immediate future. . . . Moreover, the 
Chamber does not hesitate to assert that more money has been lost by 
arable farming in Scotland within the last ten years than the Irish 
arable farmer ever had to lose, while the latter country has had special 
legislative benefits extended to it which have been denied to Scotland. 

“Tn the‘interest therefore of the landlords, the tenants, the labourers, 
and the consuming public, whose bread or means of buying it to no 
inconsiderable extent depends on the future agriculture of the country, 
the Directors unhesitatingly assert that the greatest economical blunder 
that could be committed would be the ruin and removal of the present 
tenantry from the land... . 

“These views of practical agriculturists are now respectfully sub-_ 
mitted to the landowners of Scotland, in the hope that by their 
adoption the existing ruinous depression, which is bound to clear the 
country of the present race of tenantry, may be averted.” 
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Many landlords generously adopted our suggestions, but many could 
or would not do so, with the inevitable result that hundreds of farmers 
were ruined in the ’eighties and ‘nineties, and the country is now 
suffering from decreased crops of grain in consequence of thousands 
of acres being laid down to grass. What is the remedy? The present 
Government have wisely adopted the principle of guaranteeing a 
minimum price for grain for some years, but this is only a temporary 
expedient, and agriculturists must firmly insist on increased prices 
being put on a permanent basis—preferably by import duties—or 
the country will drift into the same condition as before the war. In 
regard to Land Tenure—while this country allowed agriculture to 
perish, other countries followed no such foolish course. France, 
Belgium, Germany took steps to protect the industry in every way, 
but the country which has done most for agriculture is Denmark. 
Denmark, as we know, is almost entirely devoted to agriculture, and 
under the fostering care of co-operation, land banks, and State aid, 
agriculture has progressed by leaps and bounds. But the principal 
reason for its prosperity is its land tenure; and what, I ask, is that ? 
Almost entirely ownership. I believe about 90 per cent of the land 
is held in ownership, giving the necessary security for outlay of every 
description. I cannot see why, if ownership is good for Denmark and 
Ireland, it would not be also good for England and Scotland. 

PARLIAMENTARY REPRESENTATION.—I put forward the proposition 
that unless agriculture is directly represented to a considerable strength 
in Parliament, we may talk and talk of reforms but nothing will be 
done. We all know that Labour and Irish questions were both 
neglected till each party sent 40 or 80 representatives to the House, 
and now we know that the late Government was positively afraid to 
treat Ireland as part of the United Kingdom in consequence of the 
Trish vote. I consider that the importance of agriculture entitles it to 
a representation of 100 members, and there should be no difficulty in 
effecting this if landlords, tenants, and labourers all pull together. It 
does not require any demonstration to point out that if prices fall 
again to the level of the ’eighties and ’nineties the wages must follow 
suit, and it is in the interests of the farm-servants to support agricul- - 
tural candidates. If you touch a man’s pocket you will influence his 
opinions to a large extent, and here is a case in, point. In my opinion 
no time should be lost in organising agriculture. If it is delayed too 
long until the election is upon us the opportunity will be lost. I am 
quite of opinion that the Highland Society should steer clear of party 
politics, but agricultural politics is a different thing; and here is a 
chance for the Society, with a large membership and great wealth, 
taking an active part for the benefit of agriculture. 


Mr Frank P. Walker, Lecturer in Agriculture at Arm- 
strong College, Newcastle-wpon-Tyne, and executive officer to 
Durham War Agricultural Committee. 

Mr Walker dealt mainly with increased food production, and 
summarised the principal conditions which, he considered, must 
prevail if the British Isles were to be self-supporting, as follows :— 

(a) Greater and ever greater efforts must be put forth immediately 
by the Government and the farmers themselves to provide skilled farm 
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labourers, both men and women, horses, motor tractors, manures, &c., 
for increased grain and stock production; (6) now and in the future 
agriculture must not be made a political shuttlecock between contend- 
ing parties ; (c) landowners must take greater personal interest in their 
tenantry and farm-workers as distinct from leaving so much control to 
land-agents ; (d) the Press must now and in the future do its utmost 
to establish and teach the populace the true importance of agriculture. 


Lord Lamington sard :— 


I desire to enter a protest against the idea that by means of Govern; 
ment Departments we are going to improve the agricultural system in 
this country, and against building palatial hopes on having some wonder- 
ful scheme of reconstruction, which we may never be able to impose upon 
the country. I have had some experience of Government Departments, 
and I do not believe in their complete efficiency: they rather tend 
to wastefulness. I doubt very much whether Government control will 
help us. One speaker prophesied in 1884 that agriculture would be 
ruined. Was agriculture ruined? There has not been general ruin of 
the agricultural system in the country. On the contrary, the agricul- 
tural system in this country has been the model of the world. All the 
talk of reconstruction after the war is misleading the people, and mis- 
guiding them into thinking that we are in a position to discuss that 
now. We must know what is going to happen, and it is no use try- 
ing to form a foundation when we do not know what are the premises 
of that condition. There are three possible alternatives about the war. 
If we win, we shall have control of the seas, and shall be able in the 
future to secure the importation of food, which has been the life and 
mainstay of the country. If we suffer defeat, we need not talk about 
reconstruction. But if it is a case of stalemate, and our merchant 
ships can be attacked by submarines or the country invaded by aircraft, 
that is a terrible condition of things, and the very effort would have 
to be made to secure the country from attack, and the natural rise in 
prices that would ensue would bring about. increased production. But 
the freedom of the seas is our life-blood, and without it we cannot 
support our large population in that standard of comfort to which we 
are accustomed, and we can never retake our former position as a 
great nation if we remain a purely self-contained country. I believe it 
is most mischievous to the feeling of the country at the present time 
that we should waste our time in discussing after-the-war possibilities. 
We cannot frame an after-the-war policy unless we know how the war 
is going to end, and I venture to raise a humble protest. 


Provost Anderson, Stornoway, sard :— 


I do not agree with what Lord Selborne has said in regard to judicial 
rents and fixity of tenure. The matter,has been tested in the High- 
lands and proved unsatisfactory. Were agriculture relieved of tithes 
in England and fiars rents and taxes in Scotland, landlords would be 
better able to assist the tenants. 


On the motion of the Chairman, a hearty vote of thanks was 
given to Lord Selborne for his address, after which there was 
an adjournment for lunch. 


Vi 
. 
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TuHuRspAY, 9TH AUGUST 1917. 
Afternoon Sitting. 
PROBLEMS FOR RESEARCH AFTER THE WAR. 
CHEMICAL AND CULTURAL. 


Mr E. J. Russell, D.Sc., F.R.S., Director of Rothamsted 
Expervmental Station, said :— 


The object of all research work is to gain new knowledge. It goes 
on for ever; there is no end to it; even the simplest thing in nature 
is far more wonderful than we can ever hope to realise. But the 
mind of man has to go on trying to search out truth; the moment he 
gives up the quest he begins to stagnate; progress is closely bound 
up with the search after knowledge. Further, the search for know- 
ledge must in the main be disinterested; knowledge must be won 
for its own sake and not for any idea of profit. No fetters must 
be placed 6n the man who is laboriously acquiring knowledge; no 
conditions must be imposed, excepting only that he shall labour 
honestly and conscientiously. 

But having once acquired knowledge we must show our appreci- 
ation of its value by using it. Knowledge gives power, and we must 
use the power for the great general purposes of the community. An 
important part of research work, therefore, is to discover the best 
possible use of the knowledge already obtained. 

And, lastly, men are already doing things in a certain way, but 
there is always the possibility of improvement, and we must try to 
obtain the fuller knowledge that would lead to improvement. 

These 'remarks are perfectly general and hold true of all kinds of 
research, including agricultural research, with which alone we are con- 
cerned to-day. 

Broadly speaking, then, agricultural research falls into three great 
divisions :— 

(1) The advancement of knowledge of soils, of plants, and of 
animals. 

(2) The application in practice of new facts or principles that are 
known but have not hitherto been used. 

(3) The improvement of methods already in use among farmers. 

These three types of research are very closely connected. Obviously 
knowledge cannot be applied until it is gained. Attempts at prem- 
ature application of half-won knowledge lead only to waste of time 
and to disappointment, if not worse. But no knowledge is ever per- 
fect ; there is always a flaw somewhere, and this may only be revealed 
when an attempt is made to apply the result in practice. When the 
thing that ought to work does not work, you may be sure that you are 
on the way to the discovery of something new. Indeed the ideal 
research man ought to hope that his things would not work in prac- 
tice, because he thereby has fresh opportunities of testing and extend- 
ing his results. Not until a result can be used and applied can work 
be regarded as complete. 


' 
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The extension of knowledge is the most important of these three 
types ; it sets the limits to the progress of the others. It calls for 
two kinds of workers—the discoverer and the investigator. The dis- 
coverer is a pioneer who can see something that every one else has 


missed ; he can turn to a subject on which volumes have been written,- 


start a few experiments and observations, and within a few weeks dis- 
cover something that has never been seen before—something per- 
haps that many had dimly foreshadowed but which none had really 
grasped. 

But after this there comes the need for patient, exact exploration : 
the new idea has to be tested in a hundred ways; the new things 
have to be examined and studied in every detail. This patient, 
laborious work has to be properly organised so as to ensure that 
the whole ground is covered and no part left unexplored. There is a 
great deal of team work; many people may be engaged, each working 
on different sections, each independent of the rest, and yet each com- 
plementing the work of the others. 

It is obvious that the two kinds of workers are very different. The 
team work must be organised, and organisation implies restraint. 
The pioneer would chafe under any sort of restraint ; indeed, he is a 
pioneer because he objects to any sort of limitation ; he declines to 
accept the view that every one else takes, and partly out of curiosity, 
‘and partly perhaps out of sheer obstinacy, he tests by direct experi- 
ment some fundamental point that no one else has ever called in ques- 
tion, and so he wins his new vision. ‘The pioneer in science is born to 
the work: he cannot be made, and often refuses to be trained. Like 
a great artist, he is impelled to work by the driving force within him: 
he goes on whether he is helped or not. Sometimes even he is stimu- 
lated by opposition; some of the best work has been done under 
most unpromising surroundings. If you are fortunate enough to have 
a pioneer, let him have the things he needs and work as he pleases; 
make no attempt to tie him down to hours or subjects; give him 
encouragement or criticism, whichever is best suited to his tempera- 
ment, and be satisfied if in the course of his work he makes an occa- 
sional discovery: some of it will turn out to be only mirage, but you 
may count him successful if he sometimes gives you glimpses of real 
new country—regions that the mind of man has never before seen. 

The systematic exploitation of discoveries thus made has to be 
highly organised. It wants the best possible laboratories, the best 
appliances, and the most highly skilled workers. _These can be trained 
in almost any number ; their work may lack the simplicity of the most 
brilliant discoveries, and may even be unintelligible to the layman, but 
for all that it is absolutely indispensable to the progress of knowledge. 

It is useless to lay down lines. for the discoverer, but one can indi- 
cate fields in which his work has not yet been fully explored. Soil 
management, crop production, and animal husbandry furnish numerous 
instances. 

We may begin with the soil as being the basis of agriculture. We 
know in broad outlines the nature of the soil. It is made of rock 
particles and of decomposition products along with organic matter 
derived from plants and organisms. Of recent years we have learnt 
that this is all arranged like a great sponge, except that the pores are 
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smaller, with nearly as much empty space as full space. It has a most 
remarkable structure that would well repay attention from a competent 
physicist. It behaves as if all its particles were coated with jelly; 
this seems the only way of explaining the peculiar phenomena of the 
movement and evaporation of water, the absorption of soluble sub- 
stances, &c. Facts which the husbandman has collected in regard to 
tilth need to be examined in the light of this view: there is great 
scope for work here. ; 

More remarkable still, in the interstices of the soil, and presumably 
on the surface of our supposed jelly, there lives a vast population of 
living things, most of them too small to be seen by the unaided eye, 
but nevertheless living, multiplying, and dying—quite as varied in 
their way as the living creatures on the surface of the earth that we 
can see, and extremely numerous. A single spoonful of soil contains 
more living organisms than there are men, women, and children ‘in 
Scotland. 

We do not know very much about this population. The great 
difficulty is that we cannot look into the soil and see it from the 
point of view of a soil organism: we only get the detached, far-off 
view that some superman dwelling in space would get of our own 
lives if he could pick up the earth and examine it. We have to use 
indirect methods: to make observations, draw deductions, and test 
these by experiment, then correct them and proceed again. The 
existence of these organisms is a challenge to us to find out all we 
ean about them, though our limited imaginations will prevent us from 
learning very much. 

Now and again some one comes along with a new discovery, opening 
up a new field which has to be followed by a mass of patient ex- 
ploration. In this way we have already learned of several hundred 
kinds of bacteria, of many kinds of protozoa, of fungi, and of larger 
organisms, such as eelworms, &c. ; but how they live, what they do, and 
how they behave to one another, are questions we can as yet only 
vaguely answer. 

The plant presents as many unsolved problems as the soil. The 
great fundamental process of food production is the wonderful manu- 
facture of sugar and starch out of carbonic acid and water. No 
chemist could possibly do this at any price, yet in presence of sun- 
light the plant does it in a few minutes. If only we could do it our- 
selves we could cheerfully snap our fingers at the submarine and the 
profiteer ; we should want no Food Controller and no rationing. 

We only know in a general way the conditions the plant finds 
necessary for the purpose. It must have supplies of certain simple 
foods, which we can easily give in the form of fertilisers. It must 
have sufficient water, proper temperature, and absence of anything 
harmful to life. For the rest we know very little. Mr W. A. Davis 
has discovered certain ways of analysing mixtures that used to be too 
complex for chemical investigation, and the modern physiologist has a 
stock of very helpful ideas and methods. What is wanted now is a 
combined attack by a biochemist and a physiologist, both armed with 
the best methods of modern science. Until we gain a satisfactory 
knowledge of what is going on in the plant, we cannot hope to deal 
with the many plant problems of more definite agricultural interest. 

VOL, XXX. O 
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Why is one wheat better than another for milling? Why is one 
potato better than another for cooking? What is it constitutes 
quality in seed potatoes? What is meant by quality in any crop ? 
None of these questions can yet be answered. 

My friend, Professor Wood, is dealing with animals, and Sir Stewart 
Stockman and Mr Caie with veterinary and motor problems respec- 
tively ; but I have little doubt that they will be able to show that know- 
ledge in their fields is equally limited. 

The methods. of conducting these patient investigations are worked 
out in scientific laboratories, and are well known in research institu- 
tions. There is, however, one method which is not practised as much 
as it ought to be, and yet is very necessary in agricultural work. Every 
agricultural investigator knows that he must repeat field trials and 
feeding experiments a number of times before he can do much with 
their results. One year’s results are rightly regarded as insufficient ; 
field experiments are repeated at several centres for several years, and 
masses of data are obtained. Sometimes these are published in great 
folding tables in College Bulletins, sometimes only averages are pub- 
lished. The data include crop yields, ratios of straw to grain, figures 
showing quality or value, weather records, rainfall, temperature, dc. 
Certain conclusions are sometimes obvious, and they are drawn; but 
in the main the mass of data is so great that the ordinary person fails 
to grasp it, with the result that little use is made of the figures, and 
valuable material, on which hours of conscientious labour were spent, 
is allowed to be buried. Professor Karl Pearson has made a special 
study of methods of dealing with masses of results like these, and has 
shown how to extract from the figures a good deal more than can be 
got by mere inspection. No research institute can consider itself 
complete until it has a trained statistician on its staff who can apply 
these modern mathematical methods to its results. One of the largest 
breweries in the United Kingdom set the example by securing one of 
the best men available, and Professor Wood followed by taking another 
good one. 

We can now leave these fields of pure research and. turn to the 
second great type of investigation — the application to practice of 
principles or facts that have been discovered but not yet utilised. 
Many of these are awaiting the inventive genius who can take them 
out from the scientific books and journals where they now lie, clothe 
them in some presentable form, and turn them out useful active agents, 
helping the farmer, and playing a part in the running of the farm. 

Probably the domain in which most knowledge lies awaiting utili- 
sation is in soil bacteriology. We know something about the soil 
organisms, not perhaps a great deal, but at any rate more: than we 
use. We know for certain that the organisms of the soil react on 
the crop. Some are directly useful; they make part of the crop 
food; they clear away the old dead residues of previous genera- 
tions of plants, and generally improve the soil for plant growth. 
Others, however, are harmful: some directly, through damaging the 
plants, such as wireworms, leather-jackets, eelworms, and the hosts of 
grubs, insects, fungi, and other organisms that attack crops. Others 
are indirectly harmful through affecting the useful organisms. We 
want to control these organisms and to do it in two directions: to 
help the useful ones and to kill those that are harmful—the wire- 
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worms, eelworms, fritflies, and the hosts of other pests from which 
cultivators suffer. We can never do it until we know how these 
organisms live, hence our absolute dependence}'on the knowledge 
gained by the purely scientific investigator. At?the same time, we 
shall never really know the soil population untilgwe actually control 
it; the two kinds of knowledge are strictly dependent the one on the 
other. : 

This necessity for study and control is not confined to soil organ- 
isms; it is true of all organisms that attack plants, and of the hosts 
of insect and fungoid pests that seem rather to increase than diminish. 
What we want to know is their mode of life, how they multiply, their 
likes and dislikes, and their relationship one to another. We have to 
do this as an intellectual necessity, for no intelligent man could see 
them without asking these questions. But this knowledge, once 
gained, can also be applied to the material needs of the community. 
It is impossible to estimate how much is lost to the country each year 
through the attacks of these pests. It would be easy to argue—and 
no one could refute the argument—that wireworms, beetles, the various 
flies, fungi, &c., cost the country several times as much each year as 
the whole of its agricultural research and teaching institutions put 
together. We have got used to them, and have the feeling that they 
are part of the natural order of things; but they ought to be sup- 
pressed as completely as the plague, the black death, and smallpox. 
They might be if we knew just how they lived, but not otherwise. 

After knowledge comes control. Many efforts have been made to 
help the useful organisms, but as yet without definite application to 
farm practice. The earliest attempts consisted in inoculating specially 
sturdy brands of useful organisms into the soil. The method was ex- 
pected to do great things; in point of fact it was in the main unsuc- 
cessful in this country, although a certain degree of success was attained 
in the United States and in Canada; but experience showed that in- 
oculation was too crude to answer completely ; something finer was 
wanted. We may yet, however, hope for success. 

Our Rothamsted method of attempting to control the soil population 
is to kill the harmful organisms .and leave the useful ones. We take 
advantage of the fact that the harmful ones are on the whole more 
easily killed than the useful ones; so we adopt the rather sledge- 
hammer device of killing all with low power of resistance, but sparing 
those of higher resistance. The method works in horticulture, but it 
is crude and needs much refining before it can be adopted in farm 
practice. 

Another case of principles known but not yet adequately applied is 
afforded by the breeding of plants. The principles of breeding have 
been much investigated. The rediscovery of Mendel’s laws gave an 
enormous impetus to the work. The science of genetics has rapidly 
developed ; principles and laws are being discovered, tested, and ex- 
amined in every way. Necessarily the work at first is not very closely 
in touch with the farmers’ needs. But as it develops it shows more 
and more clearly the lines on which inheritance proceeds. Plant 
breeders are learning more fully what degree of control they can hope 
to exercise, and to what extent they can build up a plant by combin- 
ing within it the properties of different varieties. Professor Biffen is 
working at wheat on these lines, but other crops need investigating— 
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oats, roots, potatoes, and the fodder crops. The ideal thing would be 
for each farmer, or rather his expert adviser, to be able to draw up a 
Specification showing just what kind of plant he wants, and then to 
hand it to the plant breeder with a reasonable expectation of getting 
it, just as at present he can hand in a manurial prescription to his 
manure merchant and have it mixed to suit his requirements. 

We are still a long way from that, but we can attack the problem 
from the other end. Large numbers of varieties of our common crops 
have been obtained through the industry of plant raisers. Probably 
no single variety is completely suited to any particular farm, but it 
is possible to test the different varieties and learn which of the avail- 
able sorts are the best. There is great scope for work here. In variety 
tests the results should not be averaged, but discussed in relation to 
the prevailing conditions. 

In the third type of investigation we start at the farmer’s end with 
methods already at work and try to improve them. This type of 
work is very popular and is largely used at Agricultural Colleges. It 
includes field trials with varieties and fertilisers—work which must 
be continued. We have by no means learned all there is to know 
about the action of fertilisers on different soils and crops, and if a 
trained statistician attacked some of the more reliable of the results 
there is little doubt he would get a good deal more out of them than 
has yet been yielded. And, moreover, even the simple stock facts | 
need perpetual demonstration; every generation has to prove these 
things for itself. Our old plots at Rothamsted, some of which are in 
their seventy-fifth year, are still full of interest for all good farmers 
that see them, and some of our friends visit them every year. 

Unexpected results should never be explained away: they might 
always lead to some important development. 

These attempts to improve fertiliser practice are so well known that 
I need not discuss them in detail. There is, however, an important 
direction in which further work is needed. Farmyard manure is by 
far the most important manure used in agriculture. There are no 
exact figures to show how much is used each year, but a low estimate 
puts it at about £11,000,000—this being more than the whole of the 
artificial fertilisers of the country put together. But the method of 
making, and still more of storing, farmyard manure on an ordinary 
farm is very wasteful in many cases: probably half the value is lost. 
Here then is a great field for improvement on the farmers’ current 
methods: a saving of only a few per cents would mean an aggregate 
saving of many thousands of pounds sterling each year. Fortunately 
in this case the underlying principles have been established by Berry, 
Richards, and others. No loss occurs when air is perfectly excluded 
or perfectly admitted. The best results would be obtained if the 
manure could be stored with perfect exclusion of air at a temperature 
of about 80° F. This cannot be attained in present practice, but some 
ingenious person may yet find a way of doing it. 

The growing plant does not depend on manure alone: it is influ- 
enced by other conditions which the farmer tries to meet as far as he 
can. Hitherto the agricultural investigator has confined himself to 
manuring exclusively, but there are other fields open. Every farmer 
knows the necessity for proper cultivations. No one would pretend 
to know all about them—what they do and how best they can be 
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carried out. Mr Caie will be able to show a very big field of work 
here. There are, however, other directions for work. Dr H. T. Brown 
showed some years ago that the plant does not make full use of all 
the sunlight it receives. If somehow it could be induced to use more 
sunlight it might be expected to grow better. How can you make 
the plant do this? It is just possible that electrical treatment, which 
does such wonders in other directions, might succeed here. Miss 
Dudgeon’s experiments at Lincluden seem to indicate that electrical 
oe considerably stimulates the crop, causing it to yield more 
eavily. 

A great advantage of this kind of work is that it can be fitted in 
with any programme of agricultural developments. Three important 
problems will need investigation if the policy of the Board of Agri- 
culture materialises and a couple of million acres of grass land come 
under the plough. 

During the years when the land lay in grass it was accumulating 
fertility. The process is now reversed ; the accumulated fertility will 
be released. The necessities of the country require that the liquida- 
tion should be carried out as completely and as quickly as possible. 
When grass land was broken up in virgin countries the wastage of 
fertility was very considerable, amounting in some cases to 70 per 
cent. Now it would be a very extravagant procedure if we broke up 
our grass land and only got 30 per cent of the goodness out of it. 
There are no figures available for this country, but there is little doubt 
we make a better job than that. But it is not certain that we are doing 
the work in the best possible way, and we must aim at improvement. 
First, we must discover exactly what is the process of liberating 
fertility, and then, having got this exact knowledge, we must proceed 
to improve our methods accordingly. 

The second problem I have already referred to—the combating of 
insect pests which sometimes become a great trouble in ploughed-up 
grass land. 

Finally, there is the problem of what to do with the straw. If we 
grow twenty or thirty million quarters more corn than we have been 
in the habit of doing we shall have a considerable amount of straw for 
which an outlet must be found. There are possibilities both as a 
manure and also as a feeding-stuff which need investigating. 

In conclusion, we may ask, “How in practice can agricultural 
research best be carried out?” The first essential is to realise that 
the best type of work results from the necessity for each man or 
woman to find some outlet for his or her individuality. Freedom 
is therefore of the essence of research; there can be no galling 
restrictions of any sort. If one man obtain results inconsistent 
with those of another he must be encouraged to say so: construc- 
tive criticism is wanted all along the line. For joint-work, and 
especially for team work, some restraint is necessary, but this comes 
best when it is self-imposed, when each individual worker sees exactly 
what field is allotted to him and is left to develop it in his own 
individual way under the general guidance of the leader and on lines 
which have been agreed upon. ‘This type of work can be done either 
at a university or a definite experimental station. 

Experience shows that the second and third types of work—the 
application of knowledge to practice—is not usually made by the man 
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who discovers it. Indeed it is one of the tragedies of life that the 
discoverer rarely himself profits by his discovery: it is the man who 
finds a way of utilising the knowledge that profits. Usually the appli- 
cation is best attempted at special institutions near the group of 
farmers or growers that will be really interested in its work. As an 
instance, our own work at Rothamsted on partial sterilisation of soil 
showed that considerable increases in crop could be obtained if the 
soil were heated or treated with volatile antiseptics. As we were 
doing it the cost was far greater than any farmer could possibly afford. 
But some of the tomato and cucumber growers of Lea Valley became 
interested in the results, and accordingly we arranged trials in their 
houses. Having keen eyes for economical working, they soon brought 
down the cost to limits practicable for themselves, and almost within 
the reach of the experimental farmer. Directly the new knowledge 
began to be applied in practice new problems arose which had to be 
referred back to Rothamsted for study, till finally it was decided to 
set up a station in the Lea Valley in the midst of the growers where 
these problems could be attacked. This division of the work has proved 
very useful: Rothamsted has been left to its function of gaining new 
knowledge, and the new Experimental Station has set itself to apply 
knowledge to the solution of the glass-house growers’ problems 

My own view, based on some long experience, is that the best 
results are attained by having the pure research work done at large 
institutions or colleges where great latitude can be allowed*to good 
workers. Associated with these there should be smaller institutions, 
catering for particular branches of farming, where anything from the 
larger Research Stations likely to be of value can be worked up. This 
gives scope for the practical-minded man with an eye to practical 
applications, and also for the pure research man who is simply out 
to gain knowledge. In promoting research, the main object should be 
to give full scope to the men who are actually doing the work. 


VETERINARY. 


Sie Stewart Stockman, M.R.O.VS., Chief Veterinary 
Adviser, Board of Agriculture and Fisheries, sard :— 


I understand that what is expected of me is not so much a paper in 
the form of an essay as an attempt to sketch out, in a manner which 
will open the way for constructive discussion, problems in relation to 
diseases of stock which ought to be the subject of research, and also 
an adequate organisation for tackling these problems, bearing in mind 
that the primary object is to encourage the development of agriculture 
by relieving stock-owners and breeders, as far as possible, of handicaps 
pressing on their business. 

It is not my intention to raise a discussion on the relative value of 
abstract and utilitarian research. We are all aware of the great im- 
portance of abstract research, which aims at acquiring new knowledge 
for knowledge’ sake, leaving it to be discovered in the future if that know- 
ledge is of practical application in the multifarious businesses of men’s 
lives. I take it, however, that it is not this side of research that we have 
met to discuss specially, but rather that kind of research which has for 
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its object the application of the sciences to the investigation and solu- 
tion of the immediate problems of the day. Given an established but 
elastic organisation for research, it will also be in a position to deal 
with the problems of the morrow as they arise. That does not mean 
that we should wait for the problems to thrust themselves upon 
us; the organisation should include provision for seeking them out. 
The reference to this meeting is worded, “Problems for Veterinary 
Research.” Defined problems for research, however, arise mainly after 
research has been started, and it would involve endless detail were we 
to attempt anything approaching an intimate definition of the prob- 
lems. It will be time enough to do this when the researcher or com- 
binations of researchers get to work, and it is to them largely we must 
look for the posing and sorting out of specific problems. The reference 
does not, I think, intend specific problems, but rather subjects for 
research. -Taking that view the matter is greatly simplified, because, 
although we have a great amount of important knowledge in relation 
to many diseases, there are few about which our information is com- 
plete in the sense that the last word can be said as to the method of 
dealing with them. 

For the purpose of dealing with a disease, it is not always necessary 
to have complete information regarding all its important points ; for 
example, rabies and pleuro- pneumonia were dealt with before the 
specific and causal microbes had been identified, but the latter at a 
great price. Full information, if handled by trained men who know 
what they are doing, simplifies the task and renders errors less likely ; 
it also aids the avoidance of irksome restrictions on movement. of 
stock. At the outset the aim should be to acquire by investigation the 
fullest knowledge possible of the cause, the manner in which the cause 
acts, which, in relation to contagious diseases, includes knowledge of 
the virulent material ; the natural way it enters the system; the way 
it is set free from the system; the way it is disseminated ; diagnosis, 
prevention, and preventive methods (that- is especially vaccination 
methods, which have been too long neglected in this country), and 
curative methods. If the question is put, “What diseases of stock 
cause most loss, and most continuous loss, to agriculture ?” I think the 
answer would be tuberculosis, abortion, sterility, swine fever, and internal 
parasitism due to nematodes, There are also other important diseases 
which cause considerable and continuous loss—such as Johne’s disease, 
braxy, louping-ill, scrapie, joint-ill, and fodder poisoning—especially 
poisoning by fodder which is otherwise useful. We have also diseases 
of poultry. It would be entirely wrong to imply that, in regard to 
many of these diseases or conditions, we have not already acquired a 
great amount of important information, but it cannot be said of any 
of them that our knowledge is sufficiently complete for the re quire- 
ments of intensive agriculture; and as regards some of them, there 
is very little which can be described as fully ascertained knowledge. 
Considerable as the list mentioned is, I do not think it would be a 
too ambitious programme to set to a generation of trained workers 
under an organised scheme of research; but, of course, in making a 
start a selection as to priority has to be adopted. 

Practically, all these subjects require for their basic work mainly the 
services of properly trained veterinary pathologists, using the term in 
its broadest sense. The services of trained chemists and entomologists 
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would also have to be drawn upon in certain cases, and I propose later 
to suggest ways of bringing about such co- operation ; but the point I 
wish to impress at the moment is that, in relation to studying diseases 
of stock for the benefit of agriculture, veterinary pathology is the basic 
and chief thing, and it must not be merely an appendage to something 


else. It is important enough, and its object is important enough to~ 


require this, if materjal progress is to be made along these lines. 

I would like to ee for a moment to say something further in 
relation to cures and preventives in veterinary practice, because the 
problem is unusually complicated, and ‘the complications must be 
faced. If it were sufficient merely to obtain an effective remedy or 
preventive, it would be simpler. We must, however, divest our minds, 
I think, of everything bordering on what might be referred to as 
snobbery in science, and realise at once that we have to deal with 
questions in which commercial considerations must be given a very 
important and even a first place. To illustrate my meaning by a 
simple example, I would point out that a remedy or preventive, be 
it ever so effective, is not of much practical value in dealing with, let 
us say, the individual pig or sheep, if its cost is something like ten 
shillings per dose. Our problem, then, is not merely to cure or prevent 
disease, but to cure or prevent it on a commercial basis. 

Coming to the subject of ways and means or the necessary organisa- 
tion, one of the first points which arises is the question of funds. Ido 
not hold the view that in matters of this kind the public purse should 
bear the whole cost. It would, I think, be a great misfortune if no 
effort were made to induce gifts from private individuals for purposes 
of research. I would further point out that the days have gone by 
when by little more than dipping the platinum needle into a body 
fluid the cause of a disease could be isolated. At the present day the 
important problems which remain for solution require laborious and 
continuous research to be carried out for a number of years,—the work 
must be continuous. It seems reasonable to expect that in relation to 
the question of funds for agricultural research the State will provide 
an adequate contribution, and I suggest that the existing system on a 
more extended scale has much to recommend it. Funds for agricul- 
tural research are put at the disposal of agricultural departments. The 
money is expended in block grants to a certain number of existing 
institutions specially adapted to carrying on work of a basic character. 
We arrive thus at institutes for animal pathology, institutes for plant 
pathology, animal nutrition, &., all of which carry out a definite and 
continuous programme of work. The utilisation of the grants is sur- 
rounded by the least “red tape” possible; the payment of necessary 
assistants, the purchase of extraordinary apparatus, the cost of reagents, 
the general outlays on experiments, travelling expenses of workers on 
duty, are all considered to be legitimate expenditure. After meeting 
the block grants a balance is made available to be at the disposal of a 
committee composed of scientists and other authorities on agriculture 
for the purpose of grants to individual researchers working outside the 
institutes. That is to say, if a competent worker or combination of 
workers conceive a research likely to be useful to agriculture, and not 
already provided for, and if the workers are in a position to carry it 
out, the committee can at their discretion make grants in aid of that 
research, Provision also exists for the granting of money in aid of 
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building or extending institutions when it appears necessary in the 
national interest, With regard to building, it seems a necessary pro- 
vision, but a great deal of money useful for other purposes in research 
can be wasted on unnecessary building. In calling for extensive and 
new institutes, it is sometimes forgotten that each of the famous proto- 
types on which the call is largely founded grew up around a quite 
exceptional genius, and great pupils whom that genius developed. 
Building huge and extensive establishments, and then suddenly looking 
about for men to staff them in accordance with their great pretensions, 
has not heen a success. Awaiting the advent of such era-establishing 
geniuses, the soundest principle seems to me to be the higher develop- 
ment of what we already possess. Moreover, by waiting to find from 
experience what kind of new institute is required, if any, we have a 
much better chance of getting the right thing. 

As regards the investigation of diseases of stock, much more than a 
nucleus already exists for further development in the veterinary col- 
leges, and certain laboratories devoted to and staffed for the purpose. 
I think the wisest procedure would be in the first place to make full 
use of these existing institutions and staffs, and to extend their 
usefulness. 

. Co-oRDINATION. 


In any scheme which necessarily involves more than one institution 
provision has to be made for the co-ordination of results and the pre- 
vention of unnecessary duplication. The first can best be met by 
arranged conferences between the principals, the second by the same 
thing together with a certain amount of central control. I would 
remark, however, that a certain amount of what at first sight might 
appear to be duplication is not necessarily an evil in scientific investi- 
gation: a subject, for example, may be usefully approached from more 
than one point of view. i 

With regard to provision for the kind of work which for its full 
accomplishment requires the services of workers in other important 
branches of science, as already indicated, I do not favour the concep- 
tion of a central institute to deal with everything. The greater number 
of its departments run the risk of becoming mediocre and merely an 
appendage of another which dominates the situation for the time being, 
unless each section is separate under its own director, which brings us 
back to separate institutes. If you wish, say, the best chemical help, 
you naturally go to an institute devoted to chemistry and unfold your 
problems for consideration. The point of this is that the best form of 
co-operation, when required, is a co-operation of separate institutes, each 
a power of independent growth in relation to its own basic subject. 


TRAINING OF WORKERS. 


The institutes and schools at home and abroad will train men, but 
some inducement must be offered to the best graduates to train as 
researchers, for it means longer and more arduous study and a longer 
period of non-remunerative work than most men are prepared to face. 
To some extent this can be met by post-graduate scholarships. Provi- 
sion for such scholarships already exists, and should be continued. 

Co-oPERATION OF StocK-ownERs.—This is highly desirable for sev- 
eral reasons. ‘There is the assistance they can give in bringing their 
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difficulties to the notice of research staffs, the assistance they can give 
in providing material for the necessary investigation, the assistance 
they can give in trying ‘methods of cure and prevention, and, last but 
not least, the assistance they can give in the dissemination of informa- 
tion concerning what has been achieved. All stock-owners should 
co-operate, but I take it their views and requirements would have to 
be-communicated through a committee in close communication with 
the research institutes; possibly a joint-committee of stock-owners 
and researchers would best meet the case. 

I would say a further word about the dissemination of recently 
acquired knowledge which is ripe for utilisation in practice. Farmers 
as a rule are badly situated in this respect owing to being more or less 
isolated, for it is around the centres of learning and research that 
people have the best chance of catching new ideas as they rise. A 
great deal can be done by leaflets and bulletins and journals de- 
voted to problems in agriculture, but I think this must be supple- 
mented by practical and illustrated lectures—not lectures in general 
which consist of a few remarks on a dozen subjects, but lectures on 
specific subjects of importance. I also venture to suggest that dissemi- 
nation of knowledge would be greatly facilitated by the formation of 
local societies for the discussion, not so much of agricultural politics as 
of newly-acquired knowledge and subjects about which further infor- 
mation is required. ; 


Motor CULTIVATION IN SCOTLAND. 


Mr J. M. Care, M_A., B.Sc. BL, Board of Agriculture for 
Scotland, said :— 


When I was invited to undertake this paper I consented with con- 
siderable diffidence, and have prepared a paper to the best of my 
ability, but I am sorry to say I suffer from the inherent disability of 
not being an expert in mechanical matters. I make that confession 
quite frankly at the beginning of the paper, because I am sure that if 
'I did not make it now, you would discover that fact for yourself 
before I went very far. 

The tractors obtained by the Board of Agriculture for Scotland 
for use by District Agricultural Committees during the past season 
numbered forty-eight in all, and were of the following makes :— 

Allis-Chalmers, Emerson, Fowler, Mogul, Overtime, Titan, and 
Wyles. 

In view of the varying conditions as regards soil, weather, and 
efficiency of management, it has been thought inadvisable to give 
detailed figures relating to acreage ploughed, costs, &c., on which a 
possibly unfair comparison of the various tractors might be based. It 
may, however, be stated that, according to one or two typical sets of 
figures received, the cost of ploughing under moderately favourable 
circumstances ran from 20s. to 25s. per acre. Under the best con- 
ditions somewhat lower figures than these were recorded, while, on 
the other hand, in certain cases they were much exceeded. Allowance 
for depreciation, which cannot as yet be estimated with precision, 
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probably adds about 5s. to 7s. to the sums mentioned, bringing the 
total cost up to 25s. to 30s. per acre. 

As regards the mechanical features of the tractors, and their suit- 
ability for the conditions in which they were placed, reports have been 
received from secretaries of committees and others who had to deal 
with them, and as these reports are founded on actual experiences, it 
appears to me that no objection can be taken to their publication. I 
wish, however, to caution my hearers against forming opinions as to 
the relative merits of the tractors as a result of these reports, which 
_ refer solely to a particular type of tractor working under a particular 
set of conditions. The experience gained so far is at once too varied 
in character and too limited in duration to justify a final assessment 
of the relative merits or demerits of the various makes. 

The following is a summary of the reports :— 


Allas-Chalmers. 


One important objection to these tractors is that they work only on 
petrol, and it is said in one report that the quantity per acre ploughed 
was from four to five gallons. It was found that the tractor had an 
insufficient reserve of power to overcome difficulties, and objection was 
also taken to it on account of its being gear-driven, as a considerable 
quantity of earth seemed to be thrown into the gears by the road 
wheels. The fact that there is only one front wheel also caused diffi- 
culty, as it rendered the machine very hard to steer. 


Emerson. 


This tractor has two wheels in front, and one driving-wheel behind. 
This was found to be a disadvantage, as on soft or wet ground, or 
when a heavy strain is thrown on the machine, the central wheel slips 
without pulling the tractor forward. It is also noted in one report 
that the oblique spuds which extend over the whole breadth of the 
driving-wheel tend to bite deeply into the turf, with the result that 
the last furrow turned is cut into lengths equal to the distances be- 
tween the spuds. When the land is subsequently being broken in for 
a crop, these sections of the furrow slices are apt to be turned on end, 
exposing a considerable amount’ of green surface, and also producing 
holes into which the seed falls to a depth too great for brairding. 
One report mentions that the carburetter did not work well with 
paraffin in cold weather. Under favourable conditions, however, the 
Emerson tractor has been found to work very smoothly—a result due 
to the fact that it is fitted with four cylinders, and is of 20h.p. It 
is stated to work very satisfactorily as a stationary engine, but it is 
open to the same criticism as is applicable to most of the other 
tractors, viz., that not being fitted with springs, it is quite unsuited 
for road work. One report states that this tractor wanted many 
repairs, but too much importance should not be attached to this, as 
it is not clear to what extent the repairs were caused by inefficient 
management or by inherent defects of the machine. 


Fowler. 


The work done by the Fowler tractors was very limited in extent, 
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and insufficient to warrant the quotation of reports. The tractor, 
however, is similar in many respects to the Wyles. 


~ Mogul. 


Two types of Mogul have been in use—namely, 25 h.p. and the 
16 h.p. Both of these are mounted on four wheels, and conse- 
quently give a better distribution of weight than is obtained on a 
three-wheel tractor. As regards the 25-h.p. machine, the chief ob- 
jection taken to it is that its 5-ton weight is too great for ordinary 
farm work, especially on soft land or land with shallow drains. It 
has, however, done very satisfactory work in many cases, especially 
on heavy clay or on steep land, where its extra power is of great 
use. It is the only tractor of those with which I am dealing which 
is set on springs, and it has been found, therefore, to be fairly suit- 
able for road work. Its usefulness in this respect, however, would 
be increased if it were fitted with a higher gear: For threshing and 
other power work it has been found very efficient indeed. 

The 16-h.p. Mogul may be said to be a generally satisfactory tractor, 
where the conditions are sufficiently favourable—that is to say, where 
its horse-power is equal to the demands made upon it. In one case 
where this tractor was worked on a farm mainly of light land, it is 

.said to have pulled without difficulty a three-furrow plough on lea 
to a depth of 7 inches. This land was free from stones, and compara- 
tively level. On light soil the area ploughed was about three-fifths 
of an acre per hour, and on somewhat heavier land slightly over half 
an acre, the paraffin consumed being approximately three gallons per 
acre on the average. When cultivating for turnips with an eleven-tine 
cultivator, this tractor did from thirteen to fourteen acres a day. In 
harvest it pulled a binder satisfactorily, and could apparently have 
taken two had a third man been available. For working a threshing-: 
mill, and for stationary work generally, it proved itself quite satis- 
factory, and being fitted with a good governor, it required no attention 
after it was started. This report speaks highly of the ease of manipu- 
lation, simplicity of working, reliability, and power of the tractor ; but 
the conditions of the farm which I have already mentioned must be borne 
in mind, Not being fitted with springs, it was found unsuitable for 
road work, and, in fact, the report states, it would soon have knocked 
itself to pieces. 

In other casés on heavy land it was found that most of the working 
parts got strained, that there was abnormal wear and tear, and that 
many replacements were necessary, while considerable vibration was 
caused, with a consequent loosening of nuts, bolts, &c. Even in such 
reports, however, where some criticism of the tractor is made, it is said 
that it works efficiently and well on light land, and, within its own 
limitations, it appears to be a generally satisfactory machine. 


Overtime. 


The reports show that this tractor is reliable, efficient, simple, and 
easily managed, provided, as before, the conditions are in its favour. 
On land that is level and not too heavy, it has done satisfactory work ; 
but it is suggested that it is too lightly constructed ;for heavy or steep 
land, and also that it has insufficient power for work under such con- 
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ditions. It is said that for deep ploughing at least 4 h.p. in addition 
would be necessary. Other criticisms which have been offered are 
that the engine speed is too high, presumably owing to the gear 
being too low, and that there is consequently great vibration; that 
the carburetter has no vaporiser, and sometimes gives trouble; that 
the differential shafts have been liable to torsion; and that it is too 
light in front, and is consequently somewhat difficult to steer. In 
this last connection, however, another report states that as, when 
ploughing, the wheel runs in the furrow, steering consequently is 
fairly simple. In one county where a different type of tractor caused 
trouble through defects in cooling, it is specially noted that the 
cooling system in the Overtime is very good. 

To sum up, it appears that this tractor can do good work when 
the demands made upon it are comparatively limited; but it lacks 
power and, apparently, durability. 


Titan. 


The reports on this tractor are on the whole satisfactory, and, while 
objection is taken to various matters of detail, committees as a rule 
have been well satisfied with it. It appears to have sufficient power 
for all ordinary work, and it is said that the chain-drive to both back 
wheels is much preferable to a gear-drive. With a four-furrow Over- 
time plough this tractor in one district worked on a gradient of 1 to 
15 on stiff clay, and on 1 in 12 on free soil, and in both cases did 
good work after the plough had been adjusted. In the same district 
it cultivated in one case 22 acres in two and a half days with a seven- 
foot cultivator, fitted with nine tines working to a depth of ten inches. 
The driving-wheels are said to get a good grip, and do not, as a rule, 
tend to sink. As in other tractors, the absence of springs makes it 
unsuitable for road work or for moving from farm to farm; and, even 
were springs fitted, it is suggested that a higher gear would be required 
to make it a moderately efficient haulage engine. Steering is said to 
be somewhat difficult, as the spuds on the wheels do not exert sufficient 
lateral pressure, and the front wheels are not (far enough apart. This 
last defect decreases its usefulness for cultivating and grubbing except 
upon level land. Considerable lateral vibration takes place when the 
engine is running out of gear, and some trouble has been caused in 
this way. For belt-power work the Titan has proved itself quite 
efficient. The machine as a whole is said to be somewhat complicated 
to a beginner; but, when worked by a man who understands it, it 
is efficient and reliable and comparatively simple. However, for 
ordinary purposes, a greater simplicity of construction would certainly 
be an advantage, and would render ‘the carrying out of repairs some- 
what easier. In this machine, as in others, a better system of auto- 
matic lubrication would also tend greatly to reduce breakdowns and 
loss of time, as, with an inexpert or careless driver, endless trouble 
may arise from lack of proper oiling. The fact that the electric 
ignition apparatus is exposed has also caused difficulties in wet 
weather; but this is an objection which is applicable to most exist- 


ing types of tractor. 
Wyles. 


The Wyles tractor plough is said to work well on land of a medium 
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texture, but only moderately well on stiff land. It consumes only 
petrol, and on the former type of land in one case it is said to have 
ploughed 3 acres per day at an average rate of about 13 gallons of 
petrol per acre. On stony land much trouble was caused, and on soft 
ground one report states that the tractor buried itself immediately, and 
had to be hauled out by horses. When attached to a mower the 
results were not very good, as it was unable to overcome any obstacle 
met. For working small machinery off the pulley it was quite satis- 
factory. The engine is said to be well made, and under favourable 
conditions gives little trouble; but it is suggested that the frame 
should be stronger, and that three forward speeds and a reverse would 
be an improvement. This last suggestion, however, applies to most of 
the tractors. In the case of the Wyles it is recommended in one report 
that the wheels should be made higher and broader to give more eT 
to prevent sinking, and to give more clearance. 


As a result of the foregoing notes and of various other recommenda- 
tions made in the reports, a few observations may be offered on trac- 
tors in general without special reference to any individual make. 

One of the principal defects that has been met with all tractors 
working in Scotland, where so much of the land is stony and steep, is 
that when an obstacle is encountered the tractor does not stop auto- 
matically, but either it drives through the obstacle or a breakage, of 
itself or of the plough, takes place. This defect, however difficult to 
overcome, has been the most fertile cause of delay, worry, and expense ; 
and if tractors are to be successfully employed in this country this 
matter must be remedied. One method suggested, and I believe in 
some cases adopted, is to have a weak connecting link, or other part 
relatively unimportant and easily replaceable, which will immediately 
give way when any critical strain is thrown on it. This expedient is 
simple and, I believe, satisfactory ; but to one who is not an expert 
engineer it has perhaps some appearance of crudity, and I should think 
it is not beyond the best mechanical wit to devise some more dignified 
method of overcoming the difficulty, say, by throwing the engine 
automatically out of gear when it is subjected to too great a Strain. 
The introduction of springs in the coupling between the tractor and 
the implement would also tend to diminish rigidity and the risk of 
breakage. 

The absence of road springs has been frequently mentioned in the 
foregoing notes. Experienced men have told me that it is practically 
impossible to devise a tractor which will be completely suitable for 
work on the land, for stationary work, and for the haulage of waggons 
on the road. Here, again, I cannot speak with any authority, but to 
my mind the perfect tractor will not have been devised until a 
machine has been produced capable of overtaking all these classes of 
work ; nor do I think will farmers avail themselves of motive-power so 
generally as they might unless they are thereby enabled to dispense, to 
a considerable extent, with horses. For road work tractors should be 
fitted with two or three gears and be capable of developing a higher 
speed than at present. In this connection a minor point which may 
be mentioned is that at present the removal of the spuds on the wheels 
when a tractor has to be taken from the land, either along a road or to 
work at the steading, occupies far too much time, and it is suggested 
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that a readily detachable rim should be provided which could be slipped 
on or off in a short time as required. 

A point of considerable importance referred to in several of the 
reports is the necessity of a better system of automatic lubrication. 
Imperfect lubrication has been a prolific, source of trouble, and it is 
suggested that a system to be satisfactory must be of the force-feed 
type, and not merely one dependent on gravity. This improvement, 
which appears to be a simple matter, would contribute greatly to con- 
tinuity of work. 

It is, of course, too early to speak of the durability of the tractors 
which the Board have had, but the general opinion appears to be that 
most of the tractors at present are of too light construction; on the 
other hand, the objections to a very heavy tractor are obvious, and 
what is wanted is a fairly high actual horse-power combined with an 
engine of moderate weight constructed of the best materials. 

Another fairly general objection is the tendency of the driving- 
wheels to slip on soft or wet land, and in one or two reports received 
it is suggested that the caterpillar system should be tried, or at least 
considered, for ordinary tractors instead of the usual driving-wheels. 
The caterpillar system appears to have the additional advantage of 
distributing the weight more widely, but it is possibly possessed of 
certain defects which the driving-wheels do not have. 

As regards implements for use with tractors, there has been an 
almost universal condemnation of cast socks and other cutting parts 
for ploughs. On stony land very great trouble and delay have been 
caused by breakages of these parts, and it seems essential that for 
Scottish conditions malleable metal should be used. Certain ploughs, 
however, notably some of British construction, have proved on the 
whole very satisfactory, the chief criticism offered being that the 
frames are too light, and in some cases apparently made of too soft 
material, and that the mould-boards do not have sufficient screw to 
pack the furrow slices closely together and so prevent green seams and 
the loss of seed. One suggestion offered as regards ploughs is that 
they should be made so that either three furrows or two furrows can 
be turned over at will; that is to say, not merely that one plough 
should be detachable from the frame, but that it should be possible on 
occasion to throw it out of action, for example, when going uphill. It 
may be difficult to secure this without sacrifice of strength and rigidity, 
but I understand that such a plough is actually made. 

A suggestion which has the appearance of novelty, but which 
readers of ‘The; Chronicles of a Clay Farm’ will recognise as being 
no new one, is that the plough should be replaced by an implement 
of a totally different design which will more effectively turn over, 
cultivate, and pulverise the soil. An implement intended to achieve 
this end, actuated, but not propelled, by a small petrol motor attached 
to it, is understood to be already on the market. Of the merits of this 
particular implement I have no first-hand information, but the sugges- 
tion appears to open up an interesting field to inventors. 

As regards the other implements for use with tractors, my evidence 
is not very full, but it all tends to the necessity for having special im- 
plements, cultivators, grubbers, &c., constructed for tractor work of 
heavy weight and large size. During the past spring many make- 
shifts with ordinary implements were adopted, with results which, in 


224 CONFERENCE ON THE IMPROVEMENT OF AGRICULTURE. 


many cases, were wonderfully good, but which were certainly not 
perfect. 

As regards labour, several of the reports advocate the construction 
of the tractor and its implements, so that both can be managed by one 
man. At present this is exceptional, one man being required for the 
tractor and one for the plough or-other implement. Under certain 
conditions this may be necessary, but in some cases this spring work 


has been efficiently done where one man was both tractor-driver and- 


ploughman. The saving in cost, if such a method could be generally 
adopted, is of course apparent. | 

It may be said that the most important part of the tractor is the 
man who drives it—if I may be permitted a somewhat obvious 
paradox. With a careless or inexperienced man the best tractor is 
likely to cause much worry and expense, but with a reliable and 
expert man even a tractor of doubtful merits may justify its exist- 
ence. Several of the reports mentioned that difficulties arose through 
the man in charge of the plough not being an experienced ploughman. 
It is pointed out that an intelligent ploughman may fairly readily learn 
to drive a tractor, but that an ordinary motor mechanic, who may 
handle the engine with great skill, may require a very long time before 
he learns the difference between good and bad ploughing. 

Lastly, the need for careful selection of the land on which a tractor 
is to be used cannot be over-emphasised, If the land is steep, or con- 
tains many stones or tree-roots, none of the tractors of which we have 
experience will work efficiently on it, and delays, breakages, and heavy 
bills for repairs are inevitable. Under such conditions, horses will do 
better, quicker, and cheaper work. 

In the foregoing notes, it may appear that there is much adverse 
comment, and that praise is sometimes rather faint. But I do not 
wish any one to conclude from this that my summing up is against 
tractors in general; indeed, I wish to convey the opposite impression. 
During the past season tractors have done a large amount of useful 
work in Scotland—work which, without them, it would have been 
difficult, if not impossible, to overtake. That the perfect tractor for 
Scottish conditions has not yet been evolved is no condemnation of 
the whole genus, and the work already done gives good hope of better 
things to come. When one considers the vast improvements which 
were effected in motor-cars, say ten or twelve years ago, and the mar- 
vellous developments in aircraft engines within the past two or three 
years, one cannot but believe that, when engineers and agriculturists 
together concentrate their attention on the agricultural motor, they 


will be able to produce a machine which will play a very important part. 


in Scottish agriculture of the near future. 


ANIMAL NUTRITION. 


Professor T. B. Wood, M.A., Drapers Professor of Agri- 
culture, University of Cambridge, said :— 


The remarks I propose to address to this Conference are intended 
to give my views as to the trend of research on animal nutrition after 
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the war. By animal nutrition I wish to include a wide meaning, 
namely, the conversion of, shall we say, vegetable matter into meat 
or milk—that is to say, the production of human food of animal origin 
from the produce of the land. I propose to spend a moment review- 
ing the kind of research work that has been done inthe past. That 
task is rendered very easy, because in the journal of the Highland 
and Agricultural Society a few years ago there was an excellent résumé 
of practically all the publications on all the experiments concerned 
with feeding animals that had been undertaken in the United King- 
dom within recent times. An abstract has been prepared by Mr 
Ingle, and includes practically all the experiments from 1840 to 1907. 
If you look through that réswmé prepared by Mr Ingle, you will be 
struck with the extraordinary similarity of all the experiments re- 
corded. They are all concerned with a comparison of the increase in 
the live weight of bullocks or sheep produced by different kinds of 
purchased or concentrated foods. You will find the increase in two 
similar lots of animals getting roots and straw—one lot getting linseed 
and the other cotton cake, the increase produced in these two lots of 
animals given. 

Nearly all the research work on animal nutrition carried out in the 
United Kingdom since 1840 has consisted of work of this kind. It 
has been extremely useful work. It has provided us with a very large 
number of extremely useful records of the effect we may hope to pro- 
duce by feeding our animals on grain products, and on different foods 
that we can buy. It belongs, however, to the class of work which Dr 
Russell so ably defined this afternoon as the routine kind of research 
work. It is not an entirely new discovery to find out that decorticated 
cotton-cake was more valuable than undecorticated. It is the same 
method that we all have used for the last forty years. Besides that, 
there have been a small number of people at work all the time doing 
work which can more truly be described as research. We had first of 
all, about 1850, the work carried out at Rothamsted by Lawes and 
Gilbert, which showed us the composition of the entire bodies of animals 
at different degrees of fatness, enabling us to judge of the increase put 
on when we fed animals; various other branches of work of that kind 
have been carried on from time to time. 

The question I put to myself when I was asked to come here was, 
Are we to continue working on these lines after the war, or will it be 
more profitable to turn our attention in other directions? In order to 
decide that, and to help to decide various other matters of consider- 
able importance in the food supply of the nation at the present time, 
I was led to make as wide a survey as I could of the whole question 
of the production of human food through the agency of animals. The 
first method I adopted was this. I have been serving for some time 
on a Committee in London who were asked to make an estimate of 
the total amount of food consumed by the whole population of the 
United Kingdom. All the best possible statistics were placed at our 
disposal, and after considerable work and examination we arrived at 
certain results. From these results I only want one figure, namely, 
the total amount of food consumed by the population of the United 
Kingdom which has been made by the animals in the country—the 
total amount of what is commonly known as animal food, including 
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beef, mutton, pork, bacon, milk, cream, butter, cheese, poultry, eggs, 
game, rabbits—all food of animal origin. The total weight of all this 
kind of food that was consumed by the people of the United, Kingdom 
for the five years before the war adds up to six million tons. It 
seems absurd to add these things—a solid thing like beef to a liquid 
thing like milk—so I decided to convert them all into dry matter. 
Milk contains 12 per cent dry matter, and beef 35 per cent, and so 
on. I converted them all into their dry weight, finding out the dry 
weight from the recorded analyses of these different products. The 
result is, the six million tons are reduced to 14 million tons of dry 
food of animal origin consumed by the population in the United 
Kingdom. That is home produce; I do not include what comes 
from abroad. The dry weight of the total animal products in the 
United Kingdom for consumption by the population amounts to 14 
million tons. 

I was asked by the Farmers’ Club in London to give them a survey 
of the total amount of fodder consumed by all the animals in the 
country. After a great deal of trouble I succeeded in making as 
accurate an estimate as one can make of a big thing of that kind. 
Of that estimate I can very readily give the leading figures, For 
the five years before the war, the consumption by animals——cows, 
sheep, fowls, &c.—in this country of concentrated foods was 114 
million tons per annum. The annual consumption of roots by live 
stock amounted to 44% million tons. That included turnips, mangolds, 
and other things classed as root crops. The total produce of the 
grass land of the country amounted to 65% million tons; so that the 
total fodder, including concentrated food, roots, grass, hay, and straw, 
amounted to 121 million tons. It is as absurd to add watery things 
like roots to dry things like linseed as it is to add milk to beef, so 
I reduced them all to dry weight, calculating dry weight from accepted 
analyses. The dry weight comes out at 71 million tons. 

Having worked out the two separate estimates, I could not help 
comparing them. When I compared them, the result to’ me was 
very unexpected. I found live stock were consuming 71 million tons 
of fodder, reckoned in the dry state, and producing only 14 million 
tons, reckoned in the dry state, for human food. I saw at once 
that was not the way to compare, because we get a large number of 
animals, such as horses, that are not concerned with producing food. 
The total number of horses runs to about three million. I estimate 
that these three million horses will consume roughly 11 million tons 
of dry fodder. Ithink you should subtract that amount. Subtract- 
ing the 11 million tons from the 71 million tons, it appears that 60 
million tons of dry fodder are consumed by those animals which are 
concerned with producing human food—namely, cows, sheep, pigs, 
fowls, and so on; and that 60 million tons, through the agency of the 
animals, produce 14 million tons of dry human food in the shape of 
mutton, beef, pork, veal, and milk, &c. Even with that correction, it 
becomes obvious that the production of human food by animals is an 
extraordinarily wasteful process, 40 tons of dry fodder being consumed 
on the average for the production of one ton of dry human food. I 
do not put that forward as an argument in favour of vegetarianism ; 
but it is a recorded fact, which seems to me of value in guiding us as 
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to the policy we should pursue, as to the lines of research we should 
adopt in animal nutrition after the war. 

Having seen that the production of human food through the agency 
of animals is on the average a wasteful process, I could not help being 
interested in inquiring to what extent one animal was more wasteful 
than another. If you think for a minute, it is not the easiest thing in 
the world to decide that question. You have to determine the total 
amount of food that is eaten by an average animal of the species you 
wish to investigate. You will have to find out and add up the total 
food of a bullock, for instance, from birth till the time it is slaughtered, 
and compare it with the average amount of human food the bullock’s 
carcase might be expected to yield. A great difficulty comes in there, 
because almost all farm animals at some period of their existence are 
turned out on the grass, and there is not a record in all the agricultural 
literature that I have been able to consult which gives any kind of 
measure of the weight of grass consumed per day by an animal that is 
allowed to feed at large on a field. That is one of the great difficul- 
ties that badly wants determining. Any one who knows about finding 
out facts of that sort will realise that it is not easy to find them out. 
Well, I dodged the difficulty. What I did was to collect from various 
publications, and from friends’ experience in feeding animals, actual 
instances of the diet of animals which were yielding average increase 
at different ages. For instance, I collected from a number of people 
who were interested in calf-rearing the exact weight of milk consumed 
per day by an average calf. Then I got other figures giving the average 
amount of food consumed by calves after they were weaned, and so on 
throughout the life of the animal. By the time you have got a three- 
year-old steer ready to kill, it has consumed between eight and nine 
tons of food, reckoned in the dry state. What does the average steer 
yield in the way of beef? If you work that out you will find it gives 
something like 60 lb. of dry food consumed by a three-year-old steer to 
give 1 lb. of dry buman food in the form of beef. 

I have made estimates as to what all the ordinary animals use for 
food production. Thus you will see from the point of view of convert- 
ing fodder into human food the cow and pig are the most economical 
animals. Taking into account that the cow produces milk every time 
she -has a calf, that the calf produces a certain amount of veal, and 
when finished is converted into beef—adding this up, and taking the 
amount of food consumed by the cow, it works out that the cow uses 
up 12 lb. of dry fodder to make 1 lb. of dry human food, and the fodder 
she uses is chiefly grass, roots, straw, and a relatively small quantity 
of concentrated food. The pig consumes 12 lb. of dry fodder to make 
1 lb. of dry human food. The difficulty about a pig under present 
conditions is that a pig competes closely with a human being for its 
food. The staple articles of food for a human being are cereals, wheat, 
and products made from wheat and other cereals. These are what the 
pig feeds on to a very great extent. The fowl, after you take into 
account eggs and flesh, is rather less economical. It requires on the 
average 14 lb. of dry fodder to make | lb. of dry human food. The 
sheep is a good deal less economical, requiring 24 lb. of dry fodder to 
make 1 Ib. of dry human food. But in the case of sheep, you get in 
addition the wool. The economy, or otherwise, of beef depends on 
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the age at which the animal is killed. I have put down an estimate 
for a three-year-old steer of 64 lb. of dry fodder to make 1 lb. of dry 
human food. 

You see that animals differ extraordinarily. In this test I think 
will be found the explanation of the policy in regard to animals that 
is adopted in most Continental countries. Here we are great beef 
eaters; we eat enormous quantities of beef. After beef our next 
staple article of animal food is mutton. On the Continent that is not 
the case. The Continental people confine themselves to veal. The calf 
is rather more economical in the conversion of fodder into human food 
than sheep. The whole question as to whether it is economical or not, 
in fact, depends on the age at which the animal is killed. As long as 
the animal is alive it is burning up fodder to keep itself alive. Of the 
8 or 9 tons of food consumed by a bullock up to three years, more than 
half has been used alone for keeping the animal alive. That is why a 
three-year-old animal is so uneconomical. I do not refer to money. 
The reason it pays to make three-year-old beef is that for a great part 
of its life it is living on grass. You produce dry matter in the form 
of grass for one-tenth of a penny a lb. ; linseed-cake costs a penny. It 
is the extraordinary cheapness of producing grass that enables us to 
go on this system of using animals which are such wasteful converters 
of fodder into human food. 

I have no time to go into details with any animal except in the 
matter of beef, but there is one point of general interest which ought 
to be emphasised—the longer you feed an animal, the longer you 
continue the fattening process, the smaller the result you get from the 
amount of food given. I have got the record of feeding 100 animals 
on the Norfolk system, which differs from the system in Scotland in 
that we use more cake because our roots are said not to be so good. 
The records of these 100 animals show that in the weight of flesh— 
this is, not the increased live- but the increased carcase-weight—there 
is a higher percentage of carcase-weight as the animal gets older. 
For the first month the increased carcase rate was 48 lb. per month ; 
second month, 48 lb. ; third month, 50 lb.; in the fourth month the 
increase fell to 28 lb. of flesh ; fifth month to 21 Ib.; and sixth month 
to 17 lb. of flesh. The amount of cake consumed per day was 4 lb. 
for the first month; 6 lb. for the second month; 8 lb. for the third 
month ; and 10 Ib. a day for the last three months. So the amount 
of food given to the animal increased as time went on, and the amount 
of increased flesh produced decreased as time went on, and that is a 
perfectly general rule. It is a rule that has a distinct bearing on the 
amount of human food produced with the outlay of a certain amount 
of fodder. 

I have tried in this paper to review the research work that has been 
done during the forty or fifty years before the war. Then I have 
tried to give you the results of some statistical investigations I have 
been called on to make during the last two or three years. Those 
investigations have at any rate convinced me that after the war 
we ought to turn our research rather in a different direction. We 
shall have to go on testing the new foods by ordinary feeding 
trials. Buta very important thing from the point of view of making 
this country self-supporting is that, in carrying out researches on the 
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feeding of animals, we should always bear in mind that we can only 
grow within these islands a certain amount of hay, straw, and roots, 
so that our supply of fodder is limited. We can only bring from 
overseas a certain amount of cake and that sort of thing, so the 
total amount of stuff on which we feed animals is limited. Now, 
we want to produce much more human food, and we can do so if we 
make certain alterations in our methods. The economy of conversion, 
if I can use such a term, varies from 12 to 1 in the case of a cow and 
pig to 60 to 1 in the case of three-year-old beef. There is evidently 
room for making very big alterations in our practice in that direction. 
But I do not want to make alterations on the result of a more or less 
hurried survey of statistics. I hope that those concerned in nutrition 
research will try to find out accurately, not merely from a study of 
statistics at large as I have done, the exact amount of human food 
produced by the consumption of a certain amount of fodder by 
animals up to various ages, and by different classes of animals, so that 
we may get a much fuller knowledge of this question of which I have 
only given my somewhat hurried impressions. 


The Chairman: I wish to make it clear that the discussion 
which is to follow will be on the whole group of papers under 
“Problems for Research after the War,’ to which you have 
listened this afternoon, and not merely upon the last paper. I 
ask Dr J. F. Tocher, Consulting Chemist of the Society, to 
address the Conference. 


Dr J. F. Tocher, Consulting Chemist to the Highland and 
Agricultural Society, said :— 


I should like in the first place to express in a word my appreciation 
of the value of the interesting contributions to which we have listened. 
They are very valuable contributions, because they have pointed out 
the chief post-war problems of research and indicated the methods we 
should employ in tackling them. If I may venture to speak on behalf 
of this gathering, I should say we have listened to all the speakers 
with much appreciation and benefit. No more appropriate subject 
could be set down for discussion in a Conference such as this than 
that of scientific research. It is natural that I should be interested in 
some of the problems discussed by Dr Russell. I may say that those 
discussed by Professor Wood are not without interest to me. I am 
sure no one realised more thoroughly than Dr Russell the complexity 
of the character of soils and the difficulties which still stand in the 
way of explaining their function in plant growth. Agricultural 
chemists fully realise the importance and fundamental character of the 
results of soil analysis, both in America and in this country, especially 
those from the world-famed station at Rothamsted, the home of soil 
science. I should like to see the rdle of Rothamsted extended to em- 
brace an official survey of all soils, in order that we may determine 
mechanical and chemical and bacteriological conditions. I am bold 
enough to suggest a post-war research of a national character—an 
extension of the original survey of the South of England conducted by 
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Hall and Russell. We have America as a precedent, but being a 
Scotsman I desire to discuss the question on its merits. In view of 
the exceptional circumstances arising out of the war, I suggest a soil 
survey of the United Kingdom. What is necessary for this project is 
a national bureau of agricultural research with a soil-survey depart- 
ment at Rothamsted—an extension of the present organisation. This 
department would be quite independent, and take a comprehensive 
survey on sound lines, in order provide information as to types of 
soil throughout the country. Not only so, but the central staff would 
be free to tackle general problems, and also be in a position to search 
out underlying principles and to test theories: thus many unsolved 
problems would be brought nearer solution. 

To mention only one—we should know something more definite 
about the distribution of finer particles of soil in every area and their 
relations locally to water content and areation, as well as to soil organ- 
isms. Recent work has emphasised the importance of mechanical 
analysis. The practical result would be that agriculturists would 
know better how to improve poor soils as well as to manage other 
soils, and thus add to the yield from the soil. Professor Wood has 
pointed out the mdst profitable lines of post-war research in animal 
nutrition. This includes a study of the relationship between the con- 
sumption of fodder and the production of milk. Such an investigation 
could best be adequately carried out through the agency of a national 
bureau, because what is necessary to be tabled is the actual experience 
throughout the country. Local experiments on animal nutrition are 
often of little value on account of the small numbers of cases observed 
and the consequent difficulties of detecting significant differences. 
What is wanted is a National Institute or Bureau of Animal Nutri- 
tion, where large numbers of cases can be observed under the direction 
of a central staff. Having said this, it is natural that I should con- 
tend that a National Agricultural Bureau should have an adequate staff 
of statisticians. Quite apart from the applications of the principles of 
heredity, a statistical study of plant variation on a large scale would 
yield results of the greatest value to the State. I have been collecting 
data on this point with regard to Scotland, and it is a practical post- 
war problem. I am of opinion that the State ought to have informa- 
tion in its possession, not only as to the number of dairy cows through- 
out the country, but also as to the numbers of different breeds, the 
milk-yielding capacity of each breed, the degrees of variation in quality, 
and the exact intensity of inheritance in the broadest sense of the 
term. After the data have been analysed the authorities would then 
see the actual milk-yielding capacities according to age, breed, feeding, 
and locality. The determination of the intensity of inheritance of 
milk-yield should be included in this investigation. I might be told 
that the best breeders are selected for milk-yielding purposes, and 
therefore an elaborate research is not required. My answer is that 
the breeders’ experiments are isolated and not organised. What is 
wanted is a record of all kinds of cases in order to get a perspective 
view for the nation’s benefit of the nature and the intensity of inherit- 
ance. My suggestions, of course, are only rough outlines. The prin- 
ciples and ideas seem to me to be fundamentally correct and sound, 
but I believe and hope that British agriculturists will insist on an 
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organisation of the study of all agricultural problems on a still greater 
national scale than at present. If they wish to promote race efficiency, 
it is a national duty to encourage ability and to penalise incompetence. 
Agricultural progress depends mainly on our retaining for agriculture 
the best brains of the agricultural world—in other words, in the train- 
ing of the best sons of the best agriculturists to follow the path their 
fathers trod before them. 


Dr John H. Wilson, Lecturer on Agriculture in St Andrews 
University, said :-— 


Time does not permit of adequate treatment of the many themes 
touched on by Dr Russell in his suggestive address. I am glad to 
have an opportunity of making a few observations on one of them in 
which I am specially interested, namely, plant-breeding. I speak 
from an experience of over thirty years as a hybridist, a period per- 
haps long enough to damp the ardour of any one but an enthusiast. 
Farmers are not fully aware of their indebtedness to the plant-breeder. 
They send to the seedsmen for seed, and if it is what they wish they 
think nothing at all about the pedigree of the parent plants or the 
trouble it has cost to produce the highly bred varieties which are 
grown at the present day. None of the crops except grasses are in 
the original wild state. We know very little about the origin of 
cereals, turnips, or potatoes. In older days selection was the process 
mostly relied on. It is one department of the breeder’s art. In course 
of time more scientific methods came into vogue. Skilful breeding, 
however, is no new thing, and there is much to be learned by the study 
of the old treatises on hybridisation. Darwin did very much to 
advance the science of plant-breeding, but great vagueness on certain 
essential points remained to be cleared away. A movement with far- 
reaching consequences began with the rediscovery of Mendel’s paper 
in 1900. The inheritance of the distinctive characters of garden peas 
was found by Mendel to be subject to laws which are demonstrable in 
a striking degree, the principles involved being characterised by 
remarkable precision. However much we have learned by adopting 
those principles in our work, I am inclined to demur to the suggestion 
that we have reached the stage when one can put into the breeder’s 
hands a specification of the plant one wants in the full hope of having 
it produced to order. The hypothetical bodies which carry the heredi- 
tary characters or structural units of a plant can hardly be regarded as 
resembling bricks which can be handled and placed here and there at 
will. In peas, as in cereals and certain other plants, the structural 
characters are singularly well defined and concrete, and may be sepa- 
rated and reunited in certain desired combinations ; but we must not 
be too sure that we can carry out this plant-building so as to conform 
to a clean-cut specification in all particulars, even if unlimited time 
were given. In the case of turnips the process would be the reverse 
of easy. If one crosses a yellow with a swede turnip, a finely graded 
series displaying disconcerting variability is the result. In potatoes 
also the behaviour of the units is by no means so accommodating 
as in peas. 
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Up to the present a great number, perhaps the majority, of our 
most useful commercial plants are the outcome of the work of men 
who make no pretensions to being scientific. Important results are 
being achieved by amateurs who have the necessary intuition. As 
the commercial hybridiser proceeds with his task, he destroys a very 
large number of the plants that appear in his seed-beds, because for 
his purpose they are simply so much rubbish. In scientific work, 
however, it is usually necessary to grow, at all events for a time, a 
large number of the progeny of crosses, so as to have an adequate 
series from which to derive the data needed to elucidate certain prin- 
ciples which are calculated to be of service in all future work on similar 
lines. The hybridist’s work, as a whole, is of a most exacting nature, 
and comparatively few care to take it up. It is by no means a case of 
all prizes and no blanks, but we have sufficient success now and again 
to give tle needful encouragement to go on. In this connection it 
was a source of satisfaction to me personally when coming through 
Fife this morning to see parts of the country painted white with a 
pigment which I had had the pleasure of assisting to evolve. I refer 
to Templar potato, a variety which is steadily gaining ground. It 
bears a profuse array of pure white, strongly-scented flowers. Having 
a remarkably robust constitution, it withstood the severe climatic trials 
of last season exceedingly well. It resists the attack of ordinary blight 
to a marked degree, and is completely immune to wart disease. In 
this latter respect it resembles one of its parents, Rector. My ex- 
perience in raising Templar leads me to cherish the hope that, work- 
ing along certain lines, we should be able to evolve varieties com- 
pletely resistant to blight. If varieties like Templar resist it very 
well, by-and-by we may get others which will withstand it altogether. 
The problems of disease resistance are not easily solved. Who would 
expect to find varieties of potatoes that can with the utmost impunity 
be planted in a nest of wart disease ? 

It is very desirable to have a centre in Scotland where plant-breed- 
ing can be carried out on an extensive scale. St Andrews, with its 
grand old University daily adding to its reputation as a home of 
research, and with the fine agricultural land of the district at disposal 
for experimental purposes, is an ideal place for such an institution. 
During the past few years the work there has been conducted under 
the direction and with the help of the Board of Agriculture for Scot- 
land, the experiments being chiefly with potatoes, turnips, and oats. 
In an enlarged station specialists would be employed, probably one for 
one kind of crop and another for another. The institution would keep 
in touch with scientific investigators carrying out special inquiries else- 
where, and with commercial raisers and others engaged in similar work. 
While the needs of Scottish agriculture would be particularly attended 
to, the scope of the operations would no doubt before long embrace 
matters which would prove to be of value to various parts of the 
empire. Great progress cannot be expected while the war lasts, but 
no opportunity should be lost of improving by every means attainable 
the crops the farmer grows, so as to render farming more lucrative and 
the nation more secure with respect to its food supplies. 
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Dr 0. Charnock Bradley, Principal of the Royal (Dick) 
Veterinary College, Edinburgh, said :— 


I have followed this discussion, as we all have, with the very 
greatest interest. It seems to me the keynote of this Conference is, 
or should be, organisation, co-ordination, and co-operation. It strikes 
me that the whole of the Conference rests on a tripod, and these are 
the three legs. In several of the papers read co-ordination and 
co-operation have been insisted on—not least in that of Sir Stewart 
Stockman. He has evidently some scheme in his mind by which 
co-ordination and co-operation in veterinary research may be brought 
to pass. He has not formulated that scheme this afternoon; he has 
left it in a nebulous state, and one hopes when he does formulate 
it, and when it becomes a concrete plan, that it may not contain a 
dangerous property. One knows it is easy to organise and start a 
technical department—let us call it a department—and one knows 
how readily a department may grow. The danger, however, is that 
the department grows not by the accretion of technical minds, but by 
the accretion of clerical minds. I do not wish to labour the point 
any more than merely to point out there is a danger, and we are 
all perfectly well aware of that danger. Co-ordination in veterinary 
research and co-operation with the stock-owner is an absolute necessity 
if progress is to be made. The stock-owner must realise that the 
veterinary research worker is not working for the benefit of the 
research worker, and it is only by co-operation and co-ordination 
that the stock-owner will thoroughly realise that veterinary research 
is for the conservation of the stock of the country and of the national 
wealth. Conferences between the expert and the man who is most 
interested—the stock-breeder—will produce good fruit, because I think 
it would show the stock-breeder the lines on which profitable research 
can be conducted, the mode in which that research is being conducted, 
and, what is more important, the mode in which the needs of the 
stock-owner would be served. There are many directions in which 
research might be conducted, but one which might very well appeal 
to the breeder and stock-owner is that of prevention and early 
diagnosis. Early diagnosis—and I lay emphasis on the word “early”. | 
—can be accomplished by means which do not, in the first place, 
appeal to the stock-owner. Early diagnosis, it seems to me, depends 
largely upon a line of research on which Sir Stewart Stockman has 
touched lightly this afternoon. It is a form of diagnosis which 
probably is only at its real birth—serum diagnosis. It appears to 
me, therefore, that co-ordination and co-operation are the most neces- 
sary things, not only for veterinary research, but for all research after 
the war, such as I take it this Conference is called to foster. 


Mr Wm. Bruce, BSc., of the Hdinburgh and East of 
Scotland College of Agriculture, said :— 


I will only refer to two of the subjects that have been brought 
before the Conference this afternoon—viz., motor-ploughing and 
animal nutrition. At this late hour I am sure I will be consulting 
your wishes if I am brief, and you will readily pardon defects in what 
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I have to say on that account. I have had a good deal of experience 
with motor-ploughs and tractors, as I have looked after five of the 
forty-eight tractors which the Board of Agriculture has provided, 
besides assisting several private owners. From my experience I do 
not take such.a pessimistic view of these implements as one may be 
tempted to adopt from the report that has been read by Mr Caie. In 
East Lothian, after we got our first tractor under way, I made a test 
in ploughing 43 acres. That was done in 84 days in the month of 
March. It was good work, over seven inches deep in a field of one-year- 
old grass. The total cost for everything, including wages and running 
repairs, was £33, or between 15s. and 16s. per acre. If the 5s. deprecia- 
tion stipulated for in Mr Caie’s report is allowed for, that will bring 
the cost of ploughing by motor-tractor to about £1 per acre. During 
last spring the East Lothian Committee have been able to plough about 
230 acres with one tractor. In the test referred to they did 5 acres 
per day, and they came well up to an average of 100 acres per month 
for the season. I do not think the best method of working these 
tractors is being adopted. If they are to be effective productive 
agents after the war, they will have to be run by the farmers, as it is 
ridiculous to suppose that the farmer is to employ an engineer to visit 
his farm daily to look after his tractor. Moreover, I believe, if these 
tractors are to be used effectively in meeting the present situation, 
they should not be taken out of the hands of the farmer to give to the 
motor engineer to manage. The latter knows nothing about either 
what is required in ploughing or the handling of the men. Getting 
young tractor-drivers from the army is also wrong. These men, as a 
rule, know nothing about the land. They have never been on it, and 
do not wish to stay on it. The result is that they “hash” away for a 
week or two until they do serious damage. Then they are sent back 
to the army. I think the right way to run these ploughs is to put 
them in charge of a carefully selected committee of farmers. There is 
quite enough talent among Scottish farmers to run motor-tractors if 
they are given a chance. Let them by all means have the assistance 
of a competent motor engineer when they want him, but put him in 
the same position as the veterinary surgeon. Then the ploughs should 
be manned, as a rule, by selected farm-servants. They can be got by 
advertising. I have been offered over thirty. Select suitable men, 
and set about giving them some training, and good progress will be 
made. 

As to animal nutrition, I have probably earned some right to speak 
on this subject, particularly from the point of view of experiments in 
feeding, as many of those present know that the Edinburgh and East 
of Scotland College has conducted feeding experiments with large 
numbers of cattle. Speaking from the results of these experiments, 
I do not believe Scottish farmers, at least, continue to feed their cattle 
beyond the point that it is profitable. If they go into the markets at 
the present time they will find beef in the same class of cattle, ranging 
in price, per live ewt., from 60s. to 90s., and there has always been 
a distinction between half-fat cattle and those that are reasonably 
finished. They kill differently and yield very different amounts of 
nutriment. Otherwise the butcher and the consumer would not make 
these distinctions.in price. The position as far as the farmer or feeder 
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is concerned is pretty much that there is fodder—in the wider sense— 
to make into beef and dung. That is necessary to continue the farm- 
ing cycle. The question is, How best to do it? It will appear that 
the farmer is accused of not doing it economically. It is not true that 
the farmer, as a rule, feeds mature three-year-old cattle. They are 
usually much younger. Generally, keeping cattle until they are three- 
year-old is not the most economical way of converting fodder into beef. 
The tendency is all the other way, and I hope, after the war, that 
development in the direction of early maturity—rearing and feeding 
from infancy—will be still more adopted. More might also be made 
of the cow as a producer of human food, although there is a limit to 
that. Regarding the charge that animals are fed too long and made 
too fat, it has to be remembered that one of the things farmers have 
been up against for years is scarcity of store cattle. If these cattle 
are so dear as to leave little profit, the farmer cannot be expected 
to adopt a policy that will make a greater demand upon him. 
I think Mr Wood underrated the improvement in quality on the 
fattening, and understated the actual amount of real nutriment stored 
up in that period. The speaker’s experiments certainly do not support 
the view that the final fattening is such an uneconomic process. 

In the agricultural regeneration that is to take place, if the economi- 
cal feeding of animals is to receive proper attention, we ought to have 
a properly equipped farm devoted to the rearing and feeding of stock. 
But if it is to serve the desired purpose of showing farmers what is 
most economical, it must be practical and on a large scale. It is little 
use as a side-show of an experimental] farm, where testing of varieties 
of oats, turnips, &c., are all going on. Such a farm should be co-related 
with the practical conditions that surround the problem, such as the 
stock available, the food, and the markets. 


Mr John Cameron, V.S., Berwick-on-T weed, said :— 


Most of those who have introduced subjects have alluded to the 
necessity of having suitable persons to conduct experiments and 
investigations. Sir Stewart Stockman alluded to one of the ways 
and means whereby such persons could be obtained. Such persons, 
as matter of course, must be well gifted by nature, but these gifts 
must be supplemented by further development. He indicated the 
manner in which that could be done—namely, by post-graduate 
scholarships. Now, scholarships are not always given after death ; 
sometimes they are given by persons during their life. Edinburgh, 
especially in the veterinary line, is no exception to that rule. The 
late Miss Dick gave a scholarship which was competed for in the 
Veterinary College for some years, the recipient having to continue 
his studies at the college a year longer than the ordinary period. 
Another notable instance was the late Sir Frederick Fitzwigram, a 
brave officer and a veterinary surgeon, who gave £100 annually for 
a good many years in three prizes, competed for by a few of the best 
newly-passed members from all the veterinary colleges. At his death 
he left a fund, which ‘continues to stimulate the endeavours of the 
veterinary student. Every one cannot give a big sum and found a 
scholarship, but there is a way in which every one can help, even in 
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small sums. When the late Principal Williams died during the course 
of the Boer War, and every penny was wanted for that purpose, the 
‘Highland Society very properly wished that there might be some 
memorial of his great work in the profession, and a fund was 
collected, but money being scarce the fund did not come to much. 
That fund is still in operation, and is open to receive big or little 
additions, and the prominent idea of that fund was to create a 
scholarship whereby others might be enabled to fill his shoes. There 
is another fund in operation, the Jubilee Fund, but it is so small that - 
it takes a few years’ accumulation before it is worth spending. The 
selected recipient has to continue his studies another year, generally 
at some high-class veterinary college on the Continent. I would be 
pleased if my remarks were emphasised by the Press, and that a copy 
would be forwarded by members to their friends or others, in the hope 
that they may give or leave donations. to forward such a good and 
useful cause. 


The Chairman: If no other lady or gentleman desires to 
speak, I think our proceedings are at an end. 


Sir Arch. Buchan Hepburn: A very pleasant duty, which I 
am sure you all wish to take part in, is to offer a very hearty 
vote of thanks to Lord Linlithgow for being here to-day and 
taking the chair. I will not put it in the usual form and 
thank him for his conduct in the chair, because it seems to me 
that conduct is rather a personal action, and that an audience 
in passing such a motion was not sure how the Chairman 
would behave when he got into the chair, and the vote of 
thanks was given as a breath of relief that he had behaved 
himself in the chair. But we pass a hearty vote of thanks on 
account of his presiding to-day, and any remarks, deprecating 
his being in the chair in place of Lord Rosebery, are really 
uncalled for. 


The Chairman: I thank you very much indeed. I am sorry 
to say that if the mover had perhaps realised my mistakes 
before he spoke, he would not have been so kind, but all my 
guilt is forgotten. I ask you to pass a hearty vote of thanks 
to those who led the discussion this afternoon, and for the 
very interesting papers they read. I ask you to pass that 
by acclamation. 


The Conference then adjourned. 
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FRIDAY, 10TH Avcust 1917. 
Forenoon Sitting. 
AGRICULTURAL EDUCATION. 


The Right Hon. Ropert Munro, K.C., M.P., Secretary for 
Scotland, occupied the chair. 


In opening the proceedings the Chairman said :— 


Ladies and Gentlemen,—I need hardly tell you that I esteem 
it a very high honour to be asked to preside over this large 
and representative gathering of Scottish agriculturists. If 
I may invert the usual order in ecclesiastical assemblies, I 
should desire at the outset of the proceedings to pronounce 
upon you my official benediction. Now, this meeting has been 
convened for the purpose, as I understand it, of discussing 
great and pressing problems which arise in connection with 
agriculture; and I feel certain that the result of it will be 
both helpful and stimulating, and that it will give a great im- 
petus to agricultural progress, which we all have at heart. I 
think it is significant that the meeting should be held under 
the auspices of the Highland and Agricultural Society. Yours 
is a very venerable Society, dating back, as I understand, to 
the year 1784; and from the time when it was founded it has 
always been associated with the march of progress in matters 
agricultural, and it has always been the national Agricultural 
Society in Scotland. It appeals to me as a Highlander, inas- 
much as it was at the beginning of its career a Highland 
Society primarily. It may not be known to some of you 
that among its earlier office-bearers there were included a 
Professor of Gaelic, a bard, and a piper, and that one of the 
earliest publications of the Society was a Gaelic Dictionary in 
two volumes. Well, those are somewhat remote days, and of 
course to-day, as we all know, your Society is regarded purely 
and simply as an agricultural society ; and it has been, and still 
is, and I doubt not will continue to be, interested in agri- 
cultural problems mainly, if not exclusively. Well, now, I 
had the opportunity only the day before yesterday, in the 
House of Commons, of emphasising at considerable length the 
vital importance of education to the national welfare. I 
think we all recognise its importance, and we are all proud of 
the position of Scottish education as compared with any other 
educational system in the wide world. And certainly not the 
least important—I should rather say one of the most important 
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—branches of education in Scotland is agricultural education, 
with which we are more immediately concerned to-day. Now, 
agricultural education in Scotland, as you know, is) under the 
supervision of two Government Departments, of both of which 
I happen for the time being to be the head—viz., the Scotch 
Education Department and the Board of Agriculture for Scot- 
land. So far as agricultural education in elementary and in 
secondary schools is concerned, that is under the charge, as you 
know, of the Scotch Education Department, and the remaining 
agricultural education of the country, apart from university 
education, of which I do not for the moment speak, is under 
the general supervision of the Board of Agriculture. With its 
three areas in Scotland, we have three colleges which devote 
their attention not only to education but, what is equally 
important, to research work as well. I would add a word, if I 
may, with regard to veterinary education, which must not be 
left out of account in this regard. I had the opportunity quite 
recently of presenting the prizes at the Dick Veterinary Col- 
lege, Edinburgh, which has had a great past, and, I venture to 
say, will have a great future, and which is now housed in one 
of the most palatial buildings in the kingdom. Well, you have 
a college in Edinburgh and one in Glasgow, both concerned in 
veterinary education, and I am sure that in that regard also we 
shall endeavour in the future to maintain the position which 
we have always maintained in the past. 

I did not come here to make a speech to you and abuse your 
hospitality. These are not days.in which I have any time, 
having regard to official duties, to prepare speeches; but I have 
come this morning to introduce to you, if that were necessary, 
my friend Mr Hall. He is, as you know, at the present time 
Permanent Secretary of the Board of Agriculture and Fisheries 
in England, under my esteemed friend and colleague Mr 
Prothero, for whom we not only cherish a high admiration 
but, I was going to add, an affectionate regard as well. Mr 
Hall has such experience in this subject that it would take me 
too long to dwell upon it properly and exhaustively, but I 


remind you that at one time he was principal of an agri- . 


cultural college in England and director of what I believe to 
be the most famous agricultural research station in the whole 
world. He was also a Development Commissioner, and he was 
and is an author, if I may say so, of repute; and we all know 
that in the past quarter of a century he has exercised a very 
powerful influence in the world of agricultural science. I have 
no doubt at all that in the new and important position he now 
holds he will exercise in the future an even more powerful 
influence; and from what I know of Mr Hall in the official 
relationship which I have been privileged to enjoy with him, I 
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am confident in predicting that the influence will be not only 
powerful but beneficent as well. Now, ladies and gentlemen, 
without further parley I will ask Mr Hall to address you on 
the subject of Agricultural Education. 


Mr A. D. Hall, M.A., F.RS., Secretary to the Board of 
Agriculture and Fisheries, said : — 


I have to bring before you as my contribution to the discussion 
for which this Conference was convened, the question of Education, 
which, if you will allow me to say so, is really the root of the whole 
matter as regards the agricultural progress and reconstruction that we 
hope to see in the not very distant future. Of late we have perhaps 
been concerning ourselves with what you might call agricultural poli- 
tics, with the changes in the relationships of the State to the farmers, 
of the State to the labourers, changes in the structure of the machine 
by which agriculture is related to the body politic, all with the view, 
as we say, of emphasising the fundamental necessity of enlarged agricul- 
ture and of an increased agricultural population to the State—a neces- 
sity which the present war has driven home very closely indeed to us. 
But throughout all these discussions, as I say, that are occupied with 
politics, that are occupied with the structure of the machine, we have 
to remember that whatever is done in the development of agriculture 
has to be done by the men who live upon the land—by the farmers 
themselves and by the men they employ. The root of the whole 
matter lies in the men, and progress will or will not take place accord- 
ing to the mental outlook of those men. Well, now, there lies the 
fundamental importance of education to the future. Unless we can 
get advances in the knowledge, in the energy, and in the general mental 
outlook of the whole body of men dealing with the land, we may do 
what we like in the way of alteration of the laws, alteration of the 
administration, guaranteed prices, bonuses or tariffs, or adjust any- 
thing of that kind, and our agriculture will not progress. All that 
we can hope to do is to so frame the relationship of the State to 
agriculture as to give men a proper opportunity and outlet, and then 
trust to them to make the best of it. Well, now, in Scotland educa- 
tion has always been held of value for its own sake—more so than in 
any other part of the country—and I need not emphsise before a Scot- 
tish audience, as I might before another audience, the real meaning of 
education and what it can do for the farmer. There are, perhaps 
there were more than there are, a number of farmers who were apt to 
deny the value of education to a farmer, and for a very simple reason. 
Farming is naturally a business that stands or falls, as far as the indi- 
vidual goes, according to the profit that he can make out of it, and 
there are perhaps for the individual easier ways of making a profit 
than by educating himself. The mere fact of education will not 
ensure a profit, as we know. Profit or business success, as we know, 
depends primarily on certain qualities of what we might roughly call 
attention to business, and sometimes to a very intense determination 
to get the best out of every bargain that comes forward, and education 
does not certainly help to that greedy side, if I might put it broadly— 


240 CONFERENCE ON !LHE IMPROVEMENT OF AGRICULTURE. 


that determination in business that you will have the best of the deal. 
Many people consider that it may weaken that determination, and 
many an old farmer dismisses education as being of little use to him- 
self and his son. As he sees it,:success in business is done in the 
market-place, and he does not see how education is to make his son 
acquire that particular quality. That is perfectly true; but perhaps 
if education may not help the individual in that particular way, 
there is no doubt that it helps the community as a whole, and that 
in any point of view. of the future that is before us, if a man can 
be educated and not relax his business instinct and determination 
and those energies which do make for practical success — admitting 
from the outset that it only teaches one part of the art of success 
in the business side of farming—just consider the position that 
we have before us. I do not weary you with much history, but 
really agricultural education in its extended sense is only a 
growth of some twenty-five years or so in the United Kingdom. 
It is true, as you in Scotland know very well, that there are old 
foundations like the professorship here in Edinburgh, like the 
Fordyce lectureship in Aberdeen, to show that in Scotland, at any 
rate, the value of education and the value of science to the farmer 
had been appreciated earlier; but the organisation of education as 
a whole really dates back from the very early nineties of the last 
century, when a certain sum of money was liberated to the local 
authorities — the whisky money—for the purposes of technical 
education. Then for the first time, both in Scotland and in Eng- 
land, we saw an attempt made to spread somewhat widely and 
generally a system of agricultural education. Now, as that money 
was handed over to the local authorities—to the County Councils— 
the result was that they naturally took very different views of their 
functions, very different views of the method in which money might 
most wisely be spent, and, looking back, we see that a very diversified 
system grew up. ach authority was more or less a law unto itself. 
There was no particular guidance forthcoming, simply because we 
had no experience behind us; and experiments in colleges, schools, 
and classes of very different types and kinds sprang up all over 
the country. We have seen twenty odd years of those experi- 
ments. Some failed, some succeeded, and others met with a 
more modified form of success and actually adapted themselves 
more or less to the conditions; but we are in a position now, after 
the lapse of a quarter ofa century, to sum up our experience; and 
if we are to make a new start after the war, as we must, we can 
see the lines which are likely to be most successful in our country. 
Those lines we have worked out by experience for ourselves. Foreign 
experience, so often referred to in these matters of education, is of 
very little use to us, because if education is not adapted very closely 
to the particular community with which it has to deal, it fails of its 
due effect. The best institution may become idle and futile unless it 
is accepted by the community for which it is intended. But follow 
the thing down from the higher form of education to the lower,— 
one thing that strikes us in any projected scheme of reform is this 
very point of the relationship of the local to the central authority,— 
and there we find matters very different in Scotland from what 


CONFERENCE ON THE IMPROVEMENT OF AGRICULTURE. 241 


they are in England. At the outset, as I have told you, the money 
for this purpose was given entirely to local authorities, and they 
set up what form of instruction they pleased. There was little or 
no control over them, and in England to this day no particular 
control has been exercised; but in Scotland you moved forward 
in the direction of a central organisation, and in the direction of 
organisation to a very great degree, because some years ago your 
Scotch Education Department, before the days of the Board of 
Agriculture in Scotland, did come to an agreement with the various 
local ees to take over the whole business of providing funds 
for the higher forms of agricultural education, and the result is 
that you have a comparatively symmetrical system in Scotland that 
covers the whole country. You have your three colleges in Scotland— 
Scotland divided into provinces, each with its agricultural college ; 
and you have your county organisation of lecturers, extension workers, 
who all work nominally from this college centre. There, at any rate, 
you have a system which does provide education everywhere. It wants 
fillmg up in certain directions, but it covers the whole field. In 
England we have not got anything like as far as that; and there , 
are many counties, simply because they are autonomous, over which 
my Board cannot exercise any direct pressure, nor can the Board of 
Education. There are many counties in England where the farmer’s 
son finds no provision for agricultural education. These counties 
are not linked to agricultural colleges. They have no lecturers, 
no farming institute, and practically no agricultural education at all. 
Under the present system nobody can compel them to fall into 
line. These counties, I regret to say, are mostly counties where 
agricultural education is most needed. They are purely rural counties, 
the poorer counties, and they are inclined to take the fund from 
the whisky money into the rates and devote it to reducing the calls 
on the pocket of the ratepayer. Well, now, that is a real difficulty, 
that just where we want agricultural education the most—where the 
community is a purely agricultural one—we have the smallest amount 
of funds to deal with education, and, | am bound to say, the least 
inclination to devote such funds as they have to that particular 
purpose. I think we can see that we must have more central 
control, and we must to a very much greater. extent place the 
cost of these higher forms of education upon the Imperial Exchequer 
and the central funds. If we are to get this kind of eduéation for 
the rural community, the funds which are necessary, and which 
are often large, we cannot any longer trust to local initiative, and 
still less can we trust to building up big central institutions such 
as we want from time to time, like a college; nor can we trust two 
counties to join forces and unite to carry out these objects, which 
are rather too large for a single county. I do not know about 
your county politics in Scotland, but in England it is very difficult 
to get one or two neighbouring counties to join together and see 
eye to eye, and particularly to put their funds into one institution 
to be selected in one county. That of itself is often sufficient to 
put an end to the inception of many promising schemes. We 
must look more to central control and its concomitant— the pro- 
vision of money from the central funds. And another difficulty 
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is to see how to maintain the local interest and local work; for 
unless you can get supervision in the locality and determination 
to keep local institutions up to the mark and subserve local 
conditions, your central funds may be frittered away. You can 
get up the’ local interest, and yet you cannot get the money— 
to the extent that is called for at present. Now, what is the 
provision that we may think necessary for agricultural education ? 
What access to instruction of all kinds ought there to be in every 
village and on every farm? In the first place, I think we agree 
that there must be access to an institution of the higher education 
class—the kind of institution, the agricultural college or the 
university — which gives a long course of instruction, lasting for 
three years or so, leading up to a degree. I say access. I do not 
think we want too many of these high-grade institutions. It is 
quite possible that—in England at any rate—we have tried to 
have too many of them, and that in the programme for the future 
we should rather try to reduce their number than to add to it, 
because an agricultural college of this kind is a very expensive 
business. It is bound to have an equipment that may seem 
altogether out of proportion to the number of students passed 
through it. You cannot simply calculate thus: Well, we ought 
to have a relationship between the professors—between the staff and 
the students—one to twenty, or something of that kind. We are 
bound to provide for a number of subjects for which you require a 
staff and equipment, and yet'the average number of students pass- 
ing through the classes may not be more than two or three a year. 
You see, agriculture teaches almost all of the sciences, and teaches 
them very intimately and very closely. It is not only that one has 
to teach agriculture, although that involves a great many depart- 
ments—the machinery side, the accounting side, the economic side, 
and so on. These we may say are part of agriculture itself, but 
it impinges upon a great many sciences—on Botany, Geology, 
Bacteriology, some obscure parts of Zoology, and it even touches 
on such a subject as Meteorology. But you don’t want to put the 
student through an elaborate course of instruction in these sciences. 
You must have a man in your central college thinking of these 
things, and able to talk at any rate to students and discuss with 
them the particular bearing of those subjects upon their business of 
agriculture—not perhaps to put them through a course and give 
them a diploma, but to stimulate them and to waken them up to 
the fact that they have something to learn in that direction. That 
is a point on which I wish to lay stress. When we are putting a 
student through those higher courses of instruction, we want to 
show him the existence of a great many things that do not come 
into his examination course. There has been a temptation to draw 
out these higher courses to an inordinate length—to have a dozen 
or twenty subjects of examination—and the result is the turning out 
of a crammed rather than a trained student. Let us concentrate on . 
the central subjects—upon agriculture itself, upon the great science 
of agricultural chemistry, and the way it branches off into biological 
subjects. Let us concentrate on these two sides in what we may call 
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the examination course, but let us remember there is a whole fringe of 
subjects round about it which the student must be brought into con- 
tact with, so that if he is really an educated man he can continue his 
education, for he knows where to look for the sources of information and 
can continue his education himself. Now, as I was saying, a central 
college of this description is going to be a comparatively expensive 
affair, and we must reduce their number rather than increase them. 
Let us have a few, provided we can have them good ; and if the State, 
for instance, has £5000 a yedr to spend on such a college, let it put it 
into one college, and not split it up between three or four. For this 
sort of work a man can travel. It is not localised in the same way as 
some of the other education can be localised, and therefore we need 
not fear taking away the student from his immediate surroundings. 
Well, now, there again one has got to realise that this sort of educa- 
tion that we are speaking of is not necessarily the education of the 
working farmer. You in Scotland have always had a higher ideal of 
the desirability of every man going to the university than we have 
ever been able to attain in England, and it is possible that the 
farmer will equally see that a university education in his particular 
subject of agriculture is the normal avenue to business. That is 
our ideal, but for the present we must realise that in the agricultural 
colleges, as they have existed in the last twenty-five years in the 
country, the larger proportion of the students passing through them 
do not intend to farm themselves. A certain proportion, perhaps the 
half, do go back upon the land, and we have had long enough now 
to see how many of the earlier ones who took this course are 
making good as common workaday farmers. Such men are the 
best evidence that education need not hurt and may very much 
improve the capacity of the man as a practical workaday farmer. 
Still we have to realise that a very large proportion of the young 
men who go through the agricultural course at the university are 
. looking to official employment of some kind or other, or are looking 
to teaching or some profession not actually that of the working 
farmer. That we must recognise and not altogether deplore. We want 
these people, we want our teachers, we want men engaged in official 
life, and it is very important that they should be educated. One of our 
troubles in official life has been the lack of an agriculturally educated 
class in dealing with agricultural problems as they come up adminis- 
tratively. There is plenty of room for our colleges for turning out this 
expert official class, and let us hope that the farming class which passes 
through the colleges will continue to grow. ‘The course of education 
we are looking for there is not the education which we may consider 
necessary to the actual farmer. It goes beyond it; and while you can- 
not go too far, you cannot say that it is necessary to a farmer to put him | 
through this higher course. These colleges must be closely linked up 
to research. More and more we are realising how the future develop- 
ment of agriculture depends upon research—that is, upon getting more 
knowledge. There does not exist a body of knowledge that enables 
us to deal with the practical problems and difficulties which meet a 
farmer every day of his working life. I myself have spent many 
years in working over questions with reference to soil. That was the 
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side of agricultural investigation and research which I stuck to person- 
ally. You are liable in gardens and in farms to have such problems 
put before you as: Why don’t things grow well in this field? Why 
does this particular crop not answer? Why do animals not fatten 
here as they do elsewhere? We could not answer such questions. 
It was not a question of the expert not happening to know, but 
the knowledge did not exist. At every turn you are met with 
difficulties that the working farmer experiences, and to which no 
answer is available. The best equipped college may exist, and the 
farmer may write up to it, yet receive no answer to his difficulties. 
The answer is not there. It has to be found out, and in some 
cases it cannot be found out, because we have not arrived at such 
a machinery as will enable us to apply it to that particular problem. 
That is why we want research, and to have it linked up to the edu- 
cational institutions. Unless a teacher continues to learn he becomes 
a poor teacher, and cannot put his students along the proper path. 
We are apt to think of research as belonging to Chemistry, Botany, 
and Zoology, but we want research in practical farming as much as we 
want it in those scientific subjects. There are whole ranges of questions 
that the practical farmer is apt to think as his own entirely—culti- 
vation of the soil, getting a seed-bed, and the machinery to employ 
on it. He has his own opinion, but you may find his neighbour 
has quite a different opinion, and will contradict him flatly. Each of 
these men claims to be practical and to know by experience. What is 
the teacher to do when confronted with this difference of opinion 
amongst experienced men? He must recognise that there is a 
diversity of opinion, and there is his opportunity for research into 
these practical problems. Problems of cultivation have been very 
largely lost sight of. If one looks back to the earlier volumes of the 
Highland Society’s Proceedings, or those of the Royal Agricultural 
Society fifty years ago, one will find many more papers about cultiva- 
tion problems—how to work the soil, how to get the conditions that 
were wanted—than perhaps you have seen in these volumes for the 
last twenty years, and we need to get back to some of those problems 
of practical research into the working of the land. We want a great 
deal more research on the economic side of farming. Farming is a 
business. Its ultimate justification is cash; and we are apt to find 
when we talk of the old experienced farmers there is somewhere at 
the back of their mind, a standard of what they call good and bad 
farming, and that standard is not always justifiable by results. It has 
become a tradition—to follow such and such a system is bad farming. 
We want to get justification for some of those methods and practices. 
You will find, if you pass from one district to another very similar in 
their soil and climate, you pass into a different system of sheep man- 
agement. It is said in one district by farmers who followed out their 
particular methods, “ Lamb at a particular time, carry them on in a 
particular fashion, sell them out at a different age, and so on”; and 
each set of people are absolutely convinced that there is a right way, 
and that in the neighbouring district they are backward and have not 
come into line. But neither side has produced figures for the belief 
that is in them. Let us have investigation into the economics of farm- 
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ing. There is no part of farming that we know s0 little about as the 
costs of production. I know that very well at the present time. We 
have just been getting the Corn Production Bill through, the House 
of Commons, and one of the questions is always “What are your 
costs of production of beef?” ‘“ What does it cost to bring out a 
quarter of oats at the present time?” It is very difficult to get 
figures that you can put before a skilled accountant accustomed to 
criticism. They do not exist at present, and while we have a large 
number of farmers keeping accounts, many of them are not keeping 
. accounts in the form which enables us to weigh them up, so that it 
can be said, “This leads to such and such a cost of production of 
such and such an article.” It is one of the chief parts of the 
business of our higher agricultural education to get farther along this 
path of basing our farming operations on cost, setting about the 
economic investigation of what goes on in our particular districts. 
The other opening for investigation that I see is in connection with 
machinery. It has been driven in upon us by the scarcity of labour 
that we have to use machinery upon the farm to a greater extent in 
the future than in the past, and in that direction there are great 
openings for investigation. There has been very little teaching of 
machinery in our colleges, and comparatively none of the investigation 
work which goes to the designing of a successful machine. Well, if 
we are going to see, for example, the tractor a regular part of the 
equipment of our farms, then a large number of the agricultural 
machines have to be re-designed, if for no other reason than that the 
tractor moves at a considerably greater pace than the horse moved 
in the past. That greater pace will necessitate a reshaping of the 
ploughshare and other implements of cultivation, simply because the 
soil will behave differently from the higher velocity of the parts that 
move through it. There must be a great deal more of investigation, 
and a great deal of teaching in the college on such matters. That is 
one of the neglected sides of our agricultural education. We cannot 
blame the colleges in the past for giving so little attention to 
machinery, because they have been limited for lack of funds. There 
have never been sufficient funds for the equipment of an agricultural 
college with a laboratory and the outdoor testing equipment required 
for properly finding out the work of machines. But considering how 
much our farm work is going to be influenced by machinery in the 
future, this is.a neglected side of the subject for which we have to 
find provision in the colleges of the future. We shall have to take 
the education of our teachers of agriculture themselves rather more 
seriously in the future. I think you will find that, looking back, 
most of the men who are teaching agriculture in the various colleges 
and schools throughout Scotland obtained their qualification and then 
passed straight away into teaching in some way or another, perhaps 
entering by a minor post and working their way up. We want some- 
thing better than that. There ought to be a break between the 
agricultural college course and taking up teaching, during which these 
men may obtain a much wider experience; and I attach immense im- 
portance in that direction to obtaining a means by which those men 
who teach practical farming get out of their own district and out of 
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their own country. Get across to one of our colonies—South Africa, 
Australia—and see how the problems of farming are being attacked 
there. It.is not, perhaps, that in these newer countries they have 
anything to teach us in the way of growing a large crop or perfection 
of cultivation—not a bit of it—but they are working under difficulties 
which we have not experienced, and they have attacked them with a 
freshness of view and courage which could be very valuable to our 
farmers. You may bring back from Australia no actual lesson you 
can apply to English farming, but I am sure that the young man who 
is to teach farming in England will be far more enterprising in his out- 
look, far wider in his outlook, and be more adaptable if he has seen the 
way the land has been tilled with insufficient labour in newer countries. 
As to the teaching of the general body of ‘farmers, and particularly of 
smaller farmers, I do not conceive that for a long time to come we-can 
expect every farmer’s son to pass through a university course. We have 
got to provide for the smaller farmers’ sons, for the better sort of men 
who are to be grieves and bailiffs, and pass on to be farmers in their 
turn ; and we are particularly called on to provide a form of education 
which will not tend to draw these men away from actual farming. What 
method can be adopted there? We can either bring the course of in- 
struction close to the farmer’s son of this class, or we may take him 
away to a residential institution of some kind or other. There has 
always been that objection to the residential institution—that it is 
apt to detach the boy from the farm, and make him not come back to 
the farm, but to go into the administrative line. We do not want to 
break a boy’s contact ‘with the farm to any great extent. The solution 
which I think to be best is the institution of Winter Schools—some 
course of instruction which will not be complete in a year and must 
take him away for not more than three months at a time, say in the 
dead part of the year, when he can be spared from the farm to the best 
advantage, and with the least harm to the labour on the farm itself. 
Such a course extending over ten to twelve weeks can be made 
extremely valuable if it is not regarded as completing his education in 
one such course. My ideal Winter School continues for three years, and 
brings the boy for ten weeks in the winter to the school for three suc- 
cessive years. During the first year he may be dealing with questions 
of cultivation, during the second ten weeks he may be dealing with 
fertilisers and things of that kind, and during the third dealing with 
live stock. We thus keep in contact with the boy over a period of 
three years of education. We give him stimulus, for stimulus counts 
for more than that which you pour in. You continue that for three 
years, and you do not break his contact with the working farm for 
more than two or three months at a time, when he can best be 
spared. We cannot say that we have such a system of Winter 
Schools properly organised in the United Kingdom at all. We have 
two or three tentative schemes under the Farm Institute Scheme— 
available to our local authorities—but you have not experimented in 
that particular direction in Scotland, except so far as the colleges 
have started four-week courses for farmers’ sons. ‘Now those are 
valuable courses, but I still maintain that the ideal is a local course, 
and I am not sure that it should be given at the college. I feel 
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that you want to keep these two classes of education distinct, and 
that you want teachers for the one who cannot be freed for the 
other type of education. I look forward more than anything else to 
this Winter School type of education in the future as likely to provide 
for the great body of the smaller farmers—sons of the men who are 
farming 200 or 300 acres or less, and constitute such a large fraction 
of the real farming community. 

Let us go a stage farther. What about the labourer? Do we want 
more education there? I am quite sure we do in England. Your 
farm-servants are in Scotland not only a better paid but a better 
educated type than we are apt to get in the south of England. We 
shall be content if we can get our men up to something like the 
standard that your men are already at, but we do want very much 
more education directed to this particular class). Now, I do not think 
we are going to do it in the primary schools. These have their own 
work to do, and in the time at their disposal, up to the time the boy is 
fourteen, there is no opportunity of fitting in anything in the way of 
direct technical instruction. You don’t want to try. As far as teach- 
ing the manual processes of the farm are concerned, the proper instruc- 
tion to the boy going on to the farm is by an older farmer—his master 
or another workman. He will learn in that way better than under any 
artificial school conditions. So I will not deal with manual instruc- 
tion or technical instruction for the labourer. We want more efficient 
human material, and to leave the farmer to mould that to his needs. 
It was my experience when [I lived in the country to take two or three 
times a week the boys and girls of the village school—the older ones 
—to see if I could teach them something to be of use to them after- 
wards in agricultural life—how plants grew, the way animals breathed 
and kept their health, and so. on—not direct technical instruction, but 
what might bear fruit afterwards. I enjoyed these lessons very much, 
and what struck me was the considerable intelligence of these country 
boys and girls I was dealing with. They were just as good human 
material as you could find anywhere else in the upper and _ higher 
schools; but when I came upon them at seventeen or eighteen or 
nineteen years of age, working on the farm, I found there had been 
a deplorable falling back. They were stupid and hardened, and not 
open to intellectual stimulus and teaching in the way they were when 
thirteen or fourteen. They had lost touch and gone back in the years 
between thirteen or fourteen, and seventeen or eighteen. That is 
the real weakness in our educational system at the present time. We 
have our very complete elementary educational system which is doing 
first-rate work, and then we let go; and the boy—and the girl too, for 
the matter of that—drift through those very formative years—fifteen, 
sixteen, and seventeen. Nobody is looking after them—no one is giving 
them stimulus to get their minds working or growing. That iswhatI . 
want to see—what will pay the nation more than anything else—some 
continuance of educational effort during these years after leaving the 
primary school, something of the nature of continuation schools, 
which will carry a boy along during that time. Now these con- 
tinuation schools cannot be simply night classes. It is no good 
bringing a tired boy into a school to work under a tired teacher. 
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He only gets disgusted, and it is penance and not education. We 
have got to get the master to consent—perhaps it won’t be done 
voluntarily—but somehow we have to get the boy away from the 
land for two half-days or a day a week during these years, and if 
we get the boy back to the school in that way we shall have to make 
some provision amongst the teachers. We cannot simply superimpose 
this work on the existing staff of primary teachers. That will cost 
money, but it has got to be found, however poor the country may be 
left at the end of the war, if we are to get a real move on and make 
the best out of the human material at our disposal. Suppose we get 
‘these continuation schools to which I attach such importance. What 
do we want to teach in them? We don’t want to do too much in the 
way of direct technical instruction. We do not want handicrafts in the 
sense of the mechanical operations of the farm or dairying. ‘There are 
suggestions as to having butter-making and dairying schools and that 
kind of thing, but these things are best learned in technical institutions 
or under the eye of the master. Let us think of these continuation 
schools as places of stimulus, keeping the boy’s mind active, keep- 
ing him thinking. We can have some scientific subjects which may 
enable him to adapt himself to his future work, but above all we 
must try to make a better man of him. We have to look on this 
education in these continuation schools from the point of view that 
we are shaping a man rather than giving him specific vocational 
instruction which will make him for the moment worth a shilling 
or two to his master. The more I have seen of the educational 
systems of this and different countries, the more I am persuaded that 
it is general intellectual stimulus we want to give more than any 
specific technical instruction. The best example of an educational 
system of this kind is that of Denmark. No country has made more 
advance of a technical type than has Denmark during the last forty 
years. There is no country that takes more toll of the scientific man 
and more rapidly applies it to practical farming than Denmark, and 
yet you will not find that the progress is due to any great development 
of specific agricultural instruction through all ranks of the community. 
It certainly began by the work of the people’s high schools, where the 
study was directed to history and the development of the mind itself 
rather than to any technical instruction. By awakening the man to 
a sense of his own powers he sought out the technical instruction 
where it was waiting for him. Why has co-operation made such strides 
in Denmark compared with its progress in our country? Simply because 
they had a community receptive of the idea. The men can work it out 
for themselves if they are alive to the power that co-operation can give 
them. We don’t want instruction in co-operation or technical processes, 
but this mental awakening which gives you the type of man with a 
flexible active mind, who can see how best he can turn the social and 
mechanical developments round about him to his own use. If we 
get a new stimulus and mental awakening amongst our owners, farmers, 
and labourers, we shall reconstruct our farming during the difficult 
years that are coming to us. 
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Sir Robert Wright, Chairman of the Board of Agriculture 
for Scotland, said :— 


As this is the first public appearance that Mr Hall has made in 
Scotland since he received his present appointment as Permanent 
Secretary of the Board of Agriculture and Fisheries, I am sure all of 
you who have come into contact personally with him in recent years, 
when he occupied the position of one of the members of the Develop- 
ment Commission, and all of you, of whom there are many, who have 
benefited and learned from his works on agricultural science, will 
join with me in offering very hearty congratulations to Mr Hall on his 
present influential position. The Board of Agriculture for Scotland, 
since its formation not many years ago, has had much to do with the 
permanent officials of the Board of Agriculture and Fisheries in London, 
and I am glad to say that our relationships have been cordial and har- 
monious, and I am quite sure that the good feeling which has resulted 
in our cordial co-operation will be strengthened by Mr Hall’s influence. 
I cannot recall that in the list of Permanent Secretaries to the Board of 
Agriculture and Fisheries there has been any one who has been so well 
acquainted with Scottish people and conditions as Mr Hall. His 
appointment augurs very well indeed, not only for the future relation- 
ships of the two Boards, but the advantages we shall derive from 
mutual consultation, and the advice he has given us so ably this 
morning will be of assistance to us on many future occasions. 

As the Directors of the Highland and Agricultural Society have 
done me the honour of asking me to open this discussion to-day, I am 
going to repay that flattering kindness by venturing to make a sugges- 
tion to them in relation to the subject of our discussion this morning. 
Many of you know that the Highland Society in former times did a 
great deal to maintain agricultural education in Scotland. They gave 
grants to the existing colleges, they awarded Diplomas in Agriculture, 
and I speak of that with a feeling of great gratitude to the Directors. 
That diploma was the only honour in agriculture obtainable in Scot- 
land for many years, and the obtaining of it fixed my own career and 
that of many others present who have done very useful service in 
England and the Colonies in spreading agricultural education. There 
were many who gained that diploma who were materially assisted, if 
not wholly dependent, for their education on obtaining bursaries which 
’ were formerly given to students of agricultural education. Some years 
ago this Society, so powerful and wealthy, saw fit to withdraw these 
bursaries. One reason for doing so was that the public funds from 
other sources were providing money. The Government was giving the 
money. Why should any private Society give it when the Govern- 
ment was so rich? Well, when the war is over the Government will 
not be so rich. But when have we heard of too much money being 
spent on agricultural or any other kind of education? More bursaries 
are wanted, and I hope the Society will take the subject into their 
further consideration. Another reason was that the bursaries were 
sometimes misapplied. Some man who got a bursary from the Society 
did not devote the rest of his life to the pursuit of agriculture. That 
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is a very narrow view. No education was ever wasted. I cannot 
recall a single instance (and I know many) of a man who was not 
benefited more or less by the course of study, and who did not render 
some public service—if not in agriculture, in some other public service 
—far beyond the value of what had been expended on his education, 
Both of the reasons that operated on the minds of the Society are 
unsatisfactory, and the Chairman and the Secretary and other Direc- 
tors who are present will, I hope, consider how to expend some of 
their funds in that way. 

As there are many others present who are very competent to speak 
with great authority on the subject of education, I shall make. my 
remarks as brief as possible. I desire to express my opinion that the 
address to which we have just listened is on the whole the most 
statesmanlike I have ever heard on the subject of agricultural educa- 
tion. Mr Hall has given a sound and comprehensive review of the 
subject as it is. I do not profess to agree with everything he has said. 
Many things he said require consideration and discussion. From 
one or two of them I distinctly dissent, but on the whole he has given 
a very sound discussion of the whole subject, which merits our serious 
consideration. I was particularly delighted with the remarks with 
which he closed his address, on the great importance of general educa- 
tion and general mental and moral culture—if I may use this last term 
not in the German but in the English sense. - I was greatly pleased, 
because many of you who are engaged in giving technical and agricul- 
tural education are so impressed with the importance of the subject 
you teach, as to suggest that technical instruction should be substituted 
in the elementary schools for branches of general education. I agree 
with Mr Hall that manual and technical instruction should be super- 
added to a general foundation of moral and mental training, and not 
substituted—that general education should not be diminished but tech- 
nical instruction superadded, There are many examples. Nothing 
has been more remarkable in recent agricultural history than the won- 
derful development of Denmark, and I confess to a little surprise, so 
far as I could judge from a hurried reading of the proceedings at the 
meetings here yesterday, that those who are interested in the recon- 
struction of agriculture, and who are specially desirous of doing in 
Britain what has been effected in Denmark during the last fifty years, 
paid so little attention to what we can already see done—the very thing 
that is wanted to be done in Britain—and I can corroborate what Mr 
Hall has said from my own observation and inquiry by saying that 
one of the main contributing causes in Denmark has been the develop- 
ment of general education rather than purely technical education. We 
have many examples, in Scotland particularly, which ought to convince 
us of the soundness of that principle—that the training of the mental 
powers and the improvement of the moral character are the two things 
that conduce most to success in life, superadding as much technical 
education as may be. A man is a man before he becomes a shepherd, 
a ploughman, or a blacksmith. He must be an educated man first, 
and if I were a flockmaster I would rather employ an old shepherd 
who carried in his pockets the ‘Marrow of Modern Divinity’ than 
one of Mr Hall’s manuals of science. From the families of such 
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‘shepherds have sprung such eminent Scotsmen as Flint, Murray, and, 

I think, Cairns, and these men under any circumstances would not be 
poor shepherds. And might I refer to the notable gentleman who 
is President of the Board of Agriculture and Fisheries? He has 
published an extremely interesting book on the Psalms of David, and 
I venture to think that if he had confined his study to manuals of 
agricultural science he would not hold such a distinguished position as 
he does in the British Cabinet, I quite agree with Mr Hall that the 
future development of agricultural education in Scotland lies specifically 
in two directions. The first is the general widening of the scope of 
agricultural education, so that it may embrace not only the relatively 
small number of farmers who frequently take advantage of it, but 
farmers’ sons, the crofter, the small-holder, and the ploughmen and 
shepherds in the country ; and I emphasise what I say as to plough- 
men and shepherds, because it is from their ranks that small-holders 
will come, and their success will depend on their receiving a sufficient 
education. I would endorse also what Mr Hall has said about the 
great importance of research. That was discussed yesterday afternoon 
and emphasised by Mr Hall. In the department of animal diseases 
alone research and investigation are of the very greatest importance 
in Scotland, where the live-stock industry forms such a great branch 
of our agriculture. 


Professor Wallace, University of Edinburgh, said :— 


Sir Robert Wright has taken the first words out of my mouth. He 
has put before you practically exactly what I would have liked to say 
about the quality of Mr Hall’s address. I have never, I think, in my 
life listened to an address which so fully agreed with my own ideas on 
education. I think some of you know that I have disagreed with 
great authorities and people who rank as such in this country. I am 
glad that I am.at last coming into accord with these authorities. I 
wish to read to you one sentence from the summary of Mr Hall’s 
address in support of what I have been fighting for for thirty years. I 
was like a voice crying in the wilderness, and if it has the authority of 
a man of Mr Hall’s influence it will undoubtedly carry the day. He 
says: “It is generally agreed that little can be done in the primary 
school to give specific agricultural instruction. The type of instruction 
known generally as Nature Study is valuable in itself as mental 
discipline, and affords a good introduction to more specific agricultural 
instruction. It is not desirable again to attempt manual instruction 
in farming processes. To give such instruction in schools is to attempt 
imperfectly and expensively what the boy’s master and fellow-workmen 
can give far more effectively.” My admiration went out to the 
wonderful agricultural ladder which Mr Hall developed in all its 
branches. The main idea of his address is this: You have got to see 
that every man who is able to take advantage of the opportunity of 
education can get to the top of the tree if he wants to do so, and the 
State has to provide the means. Mr Hall has told you a great many 
things to-day in detail which you should reflect on when you go home. 
The central idea of his address is that in future the commonest 
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labourer should have it in his power to rise to the highest agricultural 
position in the land. One of the most important of the means to that 
end is the higher payment of the instructors. I can speak freely on 
this subject, because, although I do not consider I am properly paid, I 
am yet one of the best paid of the Professors of Agriculture in the 
country, and have least to complain_of. A considerable proportion of 
my pay as Professor is due to my own energies, and the support I 
receive from some of my practical and scientific friends. But if you 
are going to succeed in carrying agriculture to every one worthy of 
agricultural instruction, you have to pay the people who carry the 
message to him, and I hope the message will be taken by our friends 
from the South, who have more to do with those who hold the purse- 
strings than those who live constantly in Scotland. 

Research is a grand word and most important too, and I am glad to 
think that Mr Hall sounded the note so completely. I thought from 
the précis of his remarks that he was going to omit the investigation 
of agriculture by going abroad, which I have done at my own expense 
for thirty years. It has cost me thousands of pounds to go abroad to 
examine agriculture in every country of the world except one, which I 
won’t mention, and, thank God! I have not been there. We are in 
_ this agricultural centre dominated by the Agricultural College, of which 
I am proud to be a Governor. We have taken the hint before Mr 
Hall gave it to us, and sent our best men abroad to carry out this 
agricultural research—to America and other important countries where 
higher teaching has been in advance of our own. Quite a number of 
our students have gone to four or five colleges in America, and have 
been received with open arms and given positions as advanced students, 
and they have taken the last year of higher training with a degree 
in twelve months. We have them planted all over different parts of 
our British Empire, and I believe they are doing exceedingly good work. 

As I am perhaps the oldest exponent of agricultural education in 
this country now, you will perhaps look on me as an authority re- 
garding agricultural teaching for the last thirty-six years during which 
I have been a Professor. We have made some narrow escapes. We 
once had an Agricultural Commission, presided over by Sir Richard 
Paget. It did a great deal of research, and brought out an important 
report. It reported twice. One of the chief objects of that Com- 
mission was to raise a great central normal school of agriculture for boys 
whose parents could not pay for their education, and it was from this 
august body that all teachers were to be drawn. I did not sympa- 
thise with that. I thought the best brains should have a chance of 
rising. I have no objection to those who cannot pay for their edu- 
cation obtaining it if they can take the benefit, but to confine it 
to those whose parents could not pay was fundamentally wrong. 
It occupied the attention of agriculturists at the time. This august 
Society sent representatives to London to oppose it, but they came back 
blessing it, and we had to take up the cudgels and upset it, and 
Iam glad, through the representatives of both England and Scotland, 
the country is now free from all this incubus. Efforts have been 
made to take agricultural instruction to the boys in the country 
districts. I have never believed in teaching practical agriculture 
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in schools, but to teach the principles of agriculture to these boys 
is a good thing, and Government spend three or four thousand 
pounds on University Vacation Classes in agriculture, chemistry, and 
botany, on which Mr Hall rightly laid so much stress, under the name 
of scientific agriculture. For ten years fifty or sixty schoolmasters 
came for training in these subjects, and went back and taught, 
15,000 boys in the country districts of Scotland. Then a great 
change came over the land when a subject called Nature Know- 
ledge was introduced. It was a grand title, but nobody defined it, 
and, like a great many other fads, it went into the background, and 
the subject of agriculture was no longer taught in the schools, and 
nothing has taken its place. In this great agricultural revival the 
only way in Scotland to deal. with the boys in the schools is to get the 
schoolmasters, who are drawn from the agricultural classes, to train 
the boys by teaching them the simple principles of agriculture, barring 
absolutely the practice, but teaching the principles in the country schools, 
It was a mistake for the Highland and Agricultural Society to give up 
the examinations for its diploma, which was a stamp which a good 
many of our leading men possess to-day. In an evil hour the Directors 
went over the Border and thought they could get assistance in Eng- 
land, and they established a national diploma. It was a grand name, 
but it has not the reputation of the Highland and Agricultural 
Society’s diploma, and it never will. The national diploma is some- 
thing more popular ; it is a back door to a higher agricultural educa- 
tion which should not exist at this time of day. It is in competition 
with the newer and the old university stamps of education—viz., 
their degrees—and it is doing serious injury to agriculture ; and, in 
considering the whole question, you must see that the university 
education is the highest type, and should govern the recognition given 
by the authorities and the expenditure of public money. The sooner 
this national diploma is replaced, by making degrees the stamp of 
higher education, the better. If any part of the country has not the 
means of getting a degree, the Government should supply it, but the 
present system is a mistake. It is a good enough stamp if it were for 
agricultural education alone, but it can be taken by one who has not 
much general education. The student has sometimes to halt because 
he has not the necessary preliminary education. It is our failure with 
regard to this education that has led to a great many of the difficulties 
from which we suffer to-day, and I want to emphasise the necessity of 
going into this matter thoroughly, looking into foundation facts, and 
going into the merits of the question. I am glad the Highland 
Society, which has backslided in regard to the diploma, has taken such 
a forward step as to hold this Conference. The meetings have been a 
great success. I attended the whole day yesterday and benefited by 
it, and I hope that others will go back and say that they have benefited. 
The ‘Scotsman’ has struck the proper keynote, and its article this 
morning on the Conference will raise an interest in the subject of 
agricultural education all over the country. I hope that other news- 
papers will carry it to other parts of _the kingdom, and that paid 
and unpaid writers will carry the subject of agricultural education 


to every man in the country. 
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Mr James Wood, of the Board of Agriculture tor Scotland 
said :— 


Mr Hall, in his comprehensive opening address, made some refer- 
ence to the possibility of establishing Winter Schools of agriculture, 
at which short courses of from ten to twelve weeks’ education might 
be given to boys of over seventeen years of age. I wish to put before 
the Conference some account of a scheme which has been actually in 
operation, and not a centralised scheme, but one where the teacher 
goes down to the pupils and meets them in their own districts. This 
scheme has been in operation in Ireland for the past ten years. It 
originated in this way. For the first seven years of the existence of 
the Department the scheme of education adopted was itinerant instruc- 
tion, where there was a lecturer in every county who gave advice to 
farmers, and conducted experiments with manures. At his lectures his 
hearers were generally composed of adults. The younger men rarely 
put in an appearance. After six.or seven years of this pioneer work 
it was felt that some tests should be applied to the results of this work. 
We in the Department felt that if the itinerant work had succeeded 
in driving home even a small portion of its lessons, then the older 
generation of farmers must feel convinced that while they considered 
themselves too old to learn, they would be glad that their sons should 
have the opportunity of learning. Accordingly the test was applied, | 
as the result of pioneer work, and the scheme of Winter Classes in 
agriculture was inaugurated in 1907. The scheme was briefly this. 
Its aim was definite—to impart such knowledge as has direct appli- 
cation to farm work. The syllabus was elementary—so elementary 
that it could be overtaken by one teacher. You did not require 
experts in different subjects, but it was wide enough to give attention 
to different kinds of agriculture in different districts. The classes 
were held for two or three days a week in each centre, and the hours 
during which they worked in one particular day are limited to four. 
The class extends for a period not exceeding twenty weeks—from the 
month of October to March. It is confined to young men over sixteen 
years of age who are actually engaged in farm work. That is a con- 
dition to which I wish to call special attention. That ensured that 
the pupils attending these classes had some first-hand knowledge of 
the work of the farm, and were at home with the problems to be put 
before them. That is a condition that might with advantage be 
applied to some of our forms of higher agricultural education. It 
was also open to the sons of labourers and farmers, and the sons of 
labourers did not forget to take advantage of the opportunity if it 
came their way. There was a simple entrance examination to find out 
whether men were capable of benefiting by the instruction, and the 
class had to consist of not less than 10 and not more than 24. I have 
a recollection of the year in which it was inaugurated in the county of 
Cork, where we had 60 candidates, who sat for 24 places. That shows 
the keenness during those first days, and that keenness is being main- 
tained to the present time. It may probably be said that this is not 
an educational scheme in the proper sense of the word, because it 
merely aimed at imparting knowledge. Rightly or wrongly, the 
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Department in Ireland approved of the scheme with the avowed 
object of imparting knowledge. Do we ever get away in any system 
of education from the imparting of knowledge? I doubt it very much, 
but a scheme which aims at imparting knowledge which is applicable 
to one’s daily work cannot be wholly bad in the eyes of the pure 
educationist, and if it has not been educational, it has had very far- 
reaching educational effects. Many of these young men continue to 
ask the Department in Dublin for further information. They in their 
own districts have become experimenters. They are the men whom 
the county lecturer looks to for experiments on crops, and they are 
very intelligent, because they have become keenly interested in watch- 
ing developments, Quite a number of them pass on to the agricul- 
tural schools, and pass through the collegiate course, and are now 
employed as demonstrators, and in other ways in the various schemes 
in operation in Ireland. Those who have returned to their farms 
have not forgotten what they learned of systems of cultivation and 
improved systems of feeding stock, and, above all, they go into the - 
market and purchase their seeds, manures, and feeding-stuffs with 
intelligence. 

You may remember that years ago Ireland was the dumping-ground 
for inferior seeds, manures, and feeding-stuffs, The unscrupulous sellers 
of these have not disappeared, but they have diminished in no small 
measure, and that diminution is due to the knowledge which these 
young men of Ireland have learned at the Winter Classes. It was a 
scheme essentially applicable to the conditions prevailing in Ireland— 
conditions ‘where you will find in most districts a large number of 
small farmers, so that there was very little difficulty in gathering 
together a score of young men to attend these classes. Jam not pre- 
pared to say that it is a scheme capable of universal adoption in Scot- 
land, but I do not think it can be denied that there are suitable dis- 
tricts where the scheme could be put into operation with appropriate 
modifications, and with confidence of success. If you select the wrong 
district you court failure. The scheme is not to be blamed for that ; 
but select the district, apply the scheme to it, and you need not fear 


the results. 


Professor James Hendrick, University of Aberdeen, 
savd -— 


I join with what has already been so welljsaid by previous speakers 
of the most able, suggestive, and statesmanlike address we have had 
from Mr Hall on agricultural education. He is perhaps not so well 
known north of the Tweed as he is in the South, but those of you who 
had not heard him before will now have had an opportunity of judg- 
ing of his quality. I would particularly wish to state our thanks to 
him in coming here to-day, not merely as he is a very busy man, but 
that he has come in the midst of the gravest personal and domestic 
sorrow and trouble; and I am sure all our sympathies go out to him. 
He leaves this meeting, I understand, to hurry direct to a hospital 


in France, 
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Agricultural education is a subject in which now very many people 
are interested — many more than were interested in it three years 
ago. It is probable that in the future more will be done for agricul- 
tural education, and that attempts will be’-made to improve the status 
and quality and amount of agricultural education. We have already 
heard at this meeting of the teacher and of the student. There is 
another class that has to do with agricultural education under our 
democratic form of managing things in this country, and that is the 
managers or governors who control our agricultural education. Now, 
in a meeting such as this, your presence shows that you are interested 
in agricultural education, and one is more or less in the position of 
the minister in the pulpit exhorting the converted; but all bodies 
dealing with education, not merely governors of our agricultural colleges 
but every kind of person who.is sent to manage education, should at 
least believe in education. We want most carefully to select those 
who have a real and living belief in the value and in the benefits of 
science and of education to govern education. Mr Hall has a very 
high idea of the state of our education in Scotland and of the degree 
to which we are ahead of England in regard to agricultural and 
other education. It would not be for us to discourage him in that 
opinion. I have known of a case where, when a body of agricultural 
governors—I will not say a Scotch body—themselves came to select 
a man to fill a certain agricultural post, and one of their own students 
was mentioned, they turned him down, saying, “‘ Let us have a practical 
man.” Now, men who take that attitude towards agricultural educa- 
tion are showing that they hardly believe in the very thing they are 
there to advocate and promote. I had the pleasure last week, along 
with a number of others interested in agricultural education, of visiting 
the great agricultural experiment station of Rothamsted, over which 
Mr Hall once so ably presided, and in visiting that station one thing 
which occurred to me was what a good thing it would be to take all 
the governors of agricultural colleges through that station. All of 
those who are themselves setting out, under, we hope, improved and 
better conditions, to increase agricultural education and research in 
Scotland, should see that station and learn there for themselves what a 
really great agricultural research station is, with a great history behind 
it such as Rothamsted has, so that they might be in a better position 
to form an idea of what they are to work towards. No one can create 
a station like Rothamsted in a year or ten years, but it helps one to 
form the ideals towards which one has to work when one is able to 
visit such a station. 

One thing was emphasised by Mr Hall and by those who fol- 
lowed him, with which I was greatly pleased, and which, from the 
way you received it, greatly pleased you also, and that is that agri- 
cultural education, like all other education, ought to be in the first 
place education. It is more important, as has already been emphasised, 
to train character and intellect than to teach facts. It would not 
be for me to advocate the old system of education which prevailed 
so long in this country, and which to some extent prevails still, 
under which we were trained in the Classics before all other things. 
Some of the valuable years of my own youth were more or less 
misspent in learning certain subjects when the time could have been 
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more advantageously given to other subjects; but I admit that the 
most important thing is the training, and that the training can be 
given in Latin and Greek as well as in Mathematics and Science. So 
in agriculture, while we want to use science in the study of agriculture, 
after all the important thing is the education, and therefore we do not 
want spoon-feeding or cramming too much with mere facts. It is 
far more important for a student to have his intellect trained and to 
be taught to find out facts for himself than merely to have facts 
crammed into him. 

Mr Hall has already mentioned that we have sometimes been apt to 
take too narrow a view of agricultural education—to limit its applica- 
tion too much, on the one hand, by insisting that all farmers must 
attend the agricultural college, and, on the other, by limiting the 
agricultural college to farmers. We require various grades of agri- 
cultural education—higher institutions, intermediate institutions, and 
lower forms of education; but the higher agricultural college and 
higher agricultural education, and also intermediate agricultural edu- 
cation, should not be confined to farmers. There are others interested 
in the land and its management who require agricultural education 
quite as much as the man who works on the land. ‘There are those 
who own land, and they should be interested in what they own, and 
those who manage land; and these are two of the classes who, just as 
much as the actual farmer who works on the land, should receive an 
education to fit them for their position. Then there is another im- 
portant class in our modern organisation of society and industry—those 
who deal with or manage or control industries closely related to or 
directly dependent on agriculture, such as the fertiliser industry. 
These also are as much interested in agricultural education as the 
farmer. 

It was pleasant to hear reference made to the necessity of extending 
the staff and the range of subjects in agricultural education. I have 
been anxious for many years to see some of the extensions mentioned 
to-day carried out. For instance, there is not yet in Scotland in 
any of our colleges a teacher devoting himself entirely to agricultural 
economics, and we require this very much in all our colleges. In the 
case of my own district, a very large part of which is farmed by small- 
holders, I would like to see some one engaged in working out the 
economics of the small farm—a thing that has never been done. There 
is at present a School of Agricultural Economics at Oxford, which is 
dealing with large farms and working out questions of costs in the 
case of large farms, but we require this even more for the small farm. 
There are fewer of the smaller farmers who are able to keep accurate 
accounts. They require to get it done ,for them, and we should have 
some one specialising on this subject. Similar remarks apply to agri. 
cultural machinery, bacteriology, and other subjects. At present we 
have no teachers specialising in these subjects. As to intermediate 
education, Mr Hall has sketched a scheme by which intermediate educa- 
tion might be taken to the districts. I was very much interested in 
this scheme, and also in what Mr Wood said of what had been attempted 
in Ireland, because the governors of the agricultural college with which 
I am connected are working towards such a system as has been 
sketched. For many years past we have had the best scheme we could 
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devise in the circumstances—short practical courses. These began 
many years ago. They were further developed a few years ago by 
making each course run over a series of years. When the war broke 
out we were beginning to take a still further step by starting organised 
intermediate courses of agricultural education at a number of sub- 
centres throughout our college area. 


Principal W. G. R. Paterson, es the West of Scotland 
Agricultural College, said :— 


A former speaker claimed to be the oldest exponent of agricultural 
education. I am unfortunately one of the younger exponents, and so 
have still a great deal to learn regarding this all-important subject. 
Important as the subjects discussed yesterday were, there was no subject 
of anything like the importance of the one brought before us to-day, 
and if we were to search the whole world over we could not get a more 
capable exponent of agricultural education than Mr Hall. 

This war has made plain to us the grievous disadvantage of being so 
far from self-supporting, and the vital necessity of raising at home a 
much greater proportion of the food we consume. The ultimate result 
of agricultural education should be a tremendous increase in the home 
production of food. It fails if it does not meet that test. 


There is room for diversity of opinion and room for diversity of | 


method, but there is also room for improvement even on our present 
best, and I hope this Conference may be the means of bringing about 
that much-needed improvement. 

Development in the past has been much hampered from lack of 
funds, and we are now feeling the pinch of that short-sighted policy. 
We trust it may not always be so, though there will undoubtedly be 
a few lean years before we find our feet ; but surely there is something 
sadly wrong when it took a war of such magnitude to make us realise 
our dependence on agriculture—the first, the greatest, and indeed the 
mother of all industries. 

One is apt to think of agricultural education only in connection with 
the young men and women who are to be the farmers of the future, 
but we must also think of it in relation to the farmers of to-day. If 
we do not do so we will be long in getting the development we want. 
There are farmers who, on account of circumstances over which they 
had no control, have not had the opportunity of acquiring a knowledge 
of much that is really vital in their own business. We cannot afford 
to overlook these, and we have been doing that even this morning. The 
first step is to hold out a helping hand to the man who needs it, but 
who in the past has not always been willing to take it. We want 
a sound scheme for giving information and expert advice to farmers 
in conjunction with their own experience—and I lay considerable 
stress on that—which will enable them to make the very most of the 
land they farm. To do this most effectively we require, in my opinion, 
to increase very greatly the number of demonstration centres, to enable 
us to show farmers what can be accomplished under the soil and climatic 
conditions of their own districts. It is a case of example being better 
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than precept. You want the farmer to see what can be done, and the 
best way to do that is to greatly increase the number of demonstration 
centres. 

Further, every teaching centre must be much better equipped for 
special investigation and research in connection with all questions of 
economic importance in the area tobe served. That is of very great 
importance. An agricultural college should be ready to deal with any 
question that may crop up in its area. The farmers themselves will 
see that their sons get the opportunity that they did not get, provided 
we show that the benefits are real. If we do not show that, they will 
be less ready to take advantage of the opportunities. Then, as to 
the education of these youths who will be farmers of the future, 
intermediate education as described by Mr Hall serves very well. I 
lay great stress, like the other speakers, on the foundation being a 
sound elementary education. The education of the men and women 
as individuals comes before their education as farmers. This might 
very well be a broad general education with an agricultural bias. 

The next stage is a more difficult one, and a good deal of care 
is required to bridge it over. It is not desirable to give specific 
agricultural instruction till the lad is about seventeen or eighteen 
years old. I have very good reasons for suggesting that, but there 
is no time to go into these. The two or three intervening years have 
to be bridged, and that is the most difficult stage. It could best 
be done by the provision of a suitable course in subjects which 
we might call general elementary agricultural science, combined with 
general education. These might be made day courses. Evening courses 
on these lines have not proved entirely successful. There is no 
reason why there should not be day courses which would lead very 
well up to the Winter School that has been suggested, or lead up 
to a special course given at a central institution. There is no reason 
why they should not lead to both. An important point is that while 
these special courses are in progress the student would have a chance 
of acquiring a sound knowledge of practical agriculture, and that is 
very important, before he receives any specialised instruction at all. 
This arrangement would permit of students getting a sound knowledge 
of common agricultural practice before the specialised course com- 
menced, and by far the best place to get that knowledge is on a 
good farm run on commercial lines. Experimental farms are not the 
best place to obtain this practical knowledge. 

I agree in the main with what Mr Hall says regarding higher 
education and the teaching of the teacher. It is important to link 
this up with research work. I am also in full agreement as to the 
place that machinery and economics should hold, but there are diffi- 
culties in giving agricultural economics its rightful place at the present 
time, and there must be a good deal of investigation before it can 
occupy the place it should in any sound agricultural curriculum. 

No matter what class of education we have in view—higher, lower, 
or intermediate—the great aim is to widen the outlook, and to educate 
men and women so that they may educate themselves. In so doing 
you benefit the individual in the first place, but in the long-run the 
community benefits. 
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Mr Alex. M Callum, M.A., LL.B., Scoretary of the ‘Edin- 
burgh and East of Scotland College of Agriculture, sad :— 


I wish, in the first place, to express thanks to the Highland and 
Agricultural Society for the opportunity they have afforded us of 
hearing Mr Hall’s views on Agricultural Education—a subject on 
which he is peculiarly well qualified to speak, both from his excep- 
tional experience of education and from his unrivalled knowledge of 
British agriculture. This is not the first occasion on which I have 
had the privilege of sitting at Mr Hall’s feet, and it has invariably 
been a stimulating and suggestive experience. 

As Mr Hall has indicated, we have in Scotland the framework of an 
excellent system. We have our highly efficient primary schools, our 
intermediate and secondary schools, our continuation classes, our 
extension courses, and our agricultural colleges and universities. 
. What is wanted is a certain amount of modification to suit new con- 
ditions, and some filling in and extending of the structure on a well- 
considered plan, and one may be permitted to indicate very briefly ~ 
certain of these modifications and extensions. 

To begin with the primary school, it was interesting to have from 
Mr Hall the statement that Ireland and Scotland were ahead of 
England as regards the general system of agricultural education, and 
to hear him indicate as the reason for this superiority the greater 
centralisation that has been brought about in the former two countries. 
It is certainly true in Scotland at any rate that we have arrived at a 
highly centralised system in matters educational. Indeed, in the 
opinion of many, centralisation has in some respects been carried too 
far, with the result that local initiative has been checked and local 
enthusiasm chilled. It is extremely difficult at all times to balance 
nicely the advantages and claims of central and local control, but it 
will not be denied that some degree of local initiative gives opportunity 
for a certain amount of experiment and the testing of different lines of 
attack. In England of recent years we have seen experimental effort 
of this sort in the way of county agricultural schools and centralised 
classes, whereas in Scotland such experiments have been practically 
unknown. 

From what transpired in the course of Wednesday’s debate in the 
House of Commons, it appears that we are likely soon to be in a 
position to welcome one change which is long overdue. The multi- 
plicity of small school boards in Scotland—there are 947 of these— 
has admittedly proved a handicap in the way of progress, and there is 
abundant need for the institution of authorities with powers applicable 
to wider areas. 

For one thing, the creation of county educational boards will go far 
to help in solving the problem of obtaining a thoroughly efficient body 
of teachers in all parts of the country, by securing to them more 
- adequate remuneration and better prospects of a satisfactory career. 
After all, the more one sees of teaching and its results, the more one 
is convinced that the crux of the whole position is the personality of 
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the teacher ; and one was glad to notice how forcibly this was emphas- 
ised in the discussion I have referred to. The Secretary for Scotland 
himself declared that the quality of the teacher is of vital importance 
to education ; and Sir H. Craik averred that the one essential thing is 
to have a good teacher—a man of energy, power, and sympathy. 

With adequate remuneration, and with prospects of rising in the 
profession, we may expect to obtain for the work of our rural schools 
men and women of character and attainments suitable to their duties. 

A recent report of the Rural Education Conference has defined for 
us the type of teachers wanted for a rural school :— 

“What is needed in the teachers of rural children is a broad 
general education, allied with a familiarity and sympathy with 
country pursuits and character ; a first-hand knowledge of plant, 
animal, and insect life; a sufficient acquaintance with the sciences 
underlying rural industries to illustrate their lessons with facts 
and experiments; and a skill in the use of their hands which will 
enable them readily to teach such subjects as gardening,} wood- 
work, and other forms of manual instruction.” 

This impressive catalogue of qualifications, while it does not embrace 
all the attributes one finds or wishes to find in the best of country 
teachers, at any rate gives point to my claim that persons with such 
sympathies and natural aptitudes will require to be offered the prospect 
of a good career to induce them to enter the profession, and will require 
also to be prepared for it by a special course of training. It cannot be 
said that either of these conditions is fulfilled at present. In regard 
to training, there is little differentiation between that of the town and 
that of the country teachers; but one hopes that when the prospects 
of the latter are improved his course of training will become more 
specialised, and we may yet find the intending rural teacher getting 
a considerable part of his own education in an agricultural college 
before obtaining his professional training in the Teachers’ Training 
College. 

At all events, I hold the belief very strongly that THE great de- 
sideratum for our rural primary schools is to get a body of well-trained 
teachers with the right attitude of mind and with full and wide sym- 
pathy for all aspects of rural life. We want to ensure that the in- 
struction given in our country schools shall be such, and shall be given 
in such a spirit that it shall not turn aside the youthful mind from 
interest in country life and industry, but rather that it shall have a 
closer relationship to local environment, that it shall tend to arouse 
and stimulate a knowledge of and a love for natural phenomena, and 
that it shall have a more definite bearing on the future life-work of the 
majority of the pupils. 

As regards intermediate and secondary schools in country centres 
much the same may be said. ‘Teachers and teaching should doubtless 
be more specialised, but the teaching should be kept as far as possible 
in relationship with rural life. What is perhaps most wanted is the 
development of a strong natural-science side in provincial secondary 
schools. It is certainly important that no obstacle should be put in 
the way of the lad o’ pairts—or the lass either, for that matter—who 
wants to go on to a university for higher professional study; but that 
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can quite well be secured without at the same time sacrificing the in- 
terests of the greater number of the pupils whose ordinary education 
will cease when they leave these schools. For them a sound training 
in natural science will be specially useful. 

Our continuation classes in the past have been much more successful 
in populous centres than in country districts, and it is evident that 
means will have to be taken to put these classes within reach of the 
dwellers in outlying districts, and of getting these young people to take 
advantage of them. Mr Hall has suggested making the classes com- 
pulsory, and holding them in the daytime. Both courses, I believe, 
are open to Scottish school boards now, but these bodies have shown 
a very natural reluctance to put their powers into operation. The 
compulsory regulation, especially if it is to be effective, will require to 
be made general over the country, or at least over wide areas. Other 
means of popularising continuation classes will be wanted, and will 
doubtless be tried. They will not be successful unless the classes are 
held at convenient times and places, and unless the curriculum offered 
is a useful one, and the teachers in charge capable and efficient. 

Before the war we in the agricultural colleges had developed a sys- 
tem of extension courses, and doubtless these will continue to serve a 
useful purpose. But developments of this type of work are wanted. 
Indeed, as Mr Hall has stated, the establishment of Winter Schools, 
where short courses in agricultural science can be given, is possibly 
the most clamant of our needs in agricultural education in Scotland. 
Mr Hall may be glad to know that all the three Scots colleges had 
these schools in view, and if the conditions of the last |three years had 
permitted, we should probably have had several in operation. 

While these are called Winter Schools, they would be useful institu- 
tions in summer also for short courses in women’s work on the farm, a 
no less important branch of our educational work. 

Indeed, in this connection, I hope we shall not stop short of having 
one or two institutions devoted to the education of the daughter of 
the small farmer in the domestic arts which will fall to her share on 
the farm. I had the privilege of seeing an excellent example of this 
type of school in Belgium just before the outbreak of war, and I was 
much impressed by its splendid organisation and its obvious success. 

As regards our agricultural colleges, one is glad to have Mr Hall’s 
declaration that the «great need here is for thorough equipment— 
equipment certainly in the way of buildings, laboratories, and farms, 
but equipment above all, I venture to say, in the staffing. Give us 
the means to obtain highly skilled specialists, men who are full of 
their subject and full of enthusiasm for it, and the success of our 
colleges is assured. This is not a matter of to-day or to-morrow. The 
men in sufficient number and specifically trained are not available at 
the moment. This was recognised by the English authorities in their 
recent reorganisation of the colleges, and they wisely set about getting 
the men and training them by means of a scholarship scheme. But 
given the recognised need, given the assurance of a career, and the men 
will be forthcoming. 

I may be pardoned for suggesting too that a certain amount of 
freedom of management and development should be left to the gov- 
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erning boards of colleges. It is not necessary or even, I think, 
desirable that we should all develop on precisely similar lines, and 
some freedom in this respect might lead to quite useful developments. 
Boards of governors might make mistakes—even Government Depart- 
ments occasionally err, I understand,—but the added sense of respon- 
sibility would foster the interest which the college authorities have in 
their institutions, and would give scope to originality and initiative. 

There will be no two opinions as to the usefulness of the two sug- 
gestions specially put forward by Mr Hall—the need for attention to 
the economic or business side of farming and the desirability of offering 
courses in farm machinery. The practical utility of the latter sugges- 
tion is obvious ; as regards the other, it is, I think, specially important 
from the view of our advisory officers. If they are to be fully equipped 
to tackle the problems which will be presented by our rapidly develop- 
ing industry in the immediate future, they ought to have at command 
statistical data which are not at present available. As Dr Russell sug- 
gested yesterday, there is certainly need for the appointment at our 
colleges of an official charged with the duty of investigating economic 
questions and putting experimental results in graphic and easily-under- 
stood form. Perhaps also room might be found for a consultant 
accountant to whom farmers might go for advice in account-keeping, 
valuating, and so forth. 

It was a special gratification to hear Mr Hall’s declaration that 
general education was no less important to the farmer than technical 
training. It follows that the aim of our colleges should be not merely 
to convey a certain amount of technical information, but rather to 
train our students in habits of scientific thought. Observation, ex- 
periment, deduction, clear thinking, and resolute research for and 
acceptance of facts, are no less important in agriculture than in any 
other branch of human endeavour, and the alert and open mind is a 
possession well worth striving for. 

I will add only one general observation. Agricultural education is 
but a part—however important a part—of the problem of the revival 
of rural life. The end in view, I take it, is the maintenance in our 
country districts of a healthy, prosperous, and efficient population, and 
this is dependent on a reorganisation of social life in these districts. 
Housing, co-operation, improved communication and transport, the 
general amelioration of rural conditions, must all play their part along 
with educational reform ; and we shall fall short of the full measure of 
achievement if we fail to secure the more or less parallel development 
of all of these movements. 


Mr J. M. Aitken, Norwood, Lockerbie, said :-— 


I wish, as a layman, but as one who has for long taken a warm 
interest in it, to say a few words on agricultural education. 

Five years ago the Secondary Education Committee of Dumfriesshire, 
of which I happen to be Chairman, had before it the question of what 
means should be taken to give what has been termed a “rural bias” 
to the education of those children in the public schools whose parents 
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approved. After consultation with Sir John Struthers of the Scottish 
Education Department, we met in conference with representatives of 
the School Boards in the county, and later with the head teachers 
of the schools. At each of these conferences there was a considerable 
note of opposition to begin with, but when the question had been fully 
discussed, the unanimous finding at each was that it was desirable that 
something should be done towards providing opportunities, for those 
who desired it, of obtaining instruction in agriculture and allied 
subjects, concurrently with a sound education in the ordinary branches. 
The teachers were good enough to appoint a Committee, which drew 
up a syllabus showing what could be done, and everything seemed 
very hopeful, but, unfortunately, before anything definite could be 
done the war broke out and, like many other things, our scheme had 
to be laid aside. 

I am pleased to find, however, that it was very much on the lines 
which Mr Hall, has sketched out to-day in his excellent address. 
Reference has been made to the condition of agriculture in Denmark 
and Ireland as examples that might be followed in this country, and 
while that is correct to a certain extent, we must remember that in 
Denmark it is agriculture or nothing. In Ireland, except in Belfast 
and the few other industrial centres, it is the same. The young 
Danes and Irishmen naturally turn their attention to agriculture as 
their predominant industry. In Ireland probably, and certainly in 
Denmark, those of the agricultural classes are the ‘ aristocrats.” 

I was in Denmark three years ago, and had opportunities of visiting 
a large number of co-operative stations, schools, and other institutions, 
and I was greatly impressed with the fervour and energy that were 
thrown into everything connected wlth agriculture. One might almost’ 
say that the Danes worship the land. It was quite a revelation to 
hear hymns in the praises of Mother Earth being sung in the schools. 
But here it is different ; commerce and industry are, broadly speaking, 
the ruling powers, and the question is, are they to remain so, and must 
agriculture still stand somewhat to one side % 

Are we to say to the young farmers of the future, ‘“‘ We will train 
you and give you a future worth having”? You will never attract 
the best boys and girls to something which is not worth striving for, 
and England and Scotland must make up their minds that agriculture 
shall henceforth be a career worth striving and struggling for, other- 
wise things will just go on in the same old way. ‘That, in my opinion, 
is the question this country has got to face. 


The Chairman: The discussion has been an interesting and 
informing and business-like and fruitful one, and I am quite 
sure, at the end of it, it will be in accordance with your wishes 
to return your united and cordial thanks to Mr Hall for the 
able way in which he opened the proceedings to-day. The 
subject of the address was, as we know, Agricultural Educa- 
tion. He commended agricultural education to us. He did 
more: he communicated it as well; and on this occasion he 


CONFERENCE ON THE IMPROVEMENT OF AGRICULTURE. 265 


was the teacher, and the audience formed his pupils, aud 1 am 
sure that the ministrations of this forenoon will be helpful to 
all of us. The vocabulary of praise of Mr Hall’s address has 
been exhausted, but with a Scottish audience these expressions 
are by no means conventional, but wholly sincere. I am not 
going to enter at this late hour into the discussion, but it 
humbly seems to me, as an outsider looking on, the address 
combined the advantages of scientific and practical knowledge, 
and that it satisfied the canon he laid down of the successful 
teacher, that his address would stimulate thought. Now, his 
address, if it has done one thing, has stimulated thought, and 
all of us should take the opportunity, when we go away, of 
thinking out many of the valuable suggestions he has so 
eloquently made to-day. We are most grateful to him for 
his address, and in our vernacular we say to him, “ Will ye 
no’ come back again?” [ask you to give to Mr Hall a most 
cordial vote of thanks. 


Mr Hall: I thank you not only for the reception you have 
given me, but also for the way in which you have listened to 
me. If there is one thing equal to the importance of education, 
it is the dulness of the talk about it, and I think you have been 
very patient to myself and the other speakers this morning. 
We are here to hearten our faith because we believe in educa- 
tion. We think we have realised how fundamental in these 
stirring times education is, but for all that we have a bad time 
coming. We say we want this or that development, and we 
must get it if we are to succeed after the war is over. But 
what is to happen? We are to be very very poor. We are to 
find the economist rampant in Parliament and other places; 
and if we strongly believe that we cannot develop education 
and cannot pay our debts without development, and insist on 
having this fundamental basis for development, we shall be 
beaten, and go backwards instead of forwards. And that is 
why the Highland Society has performed so valuable a service 
in calling this Conference at this particular juncture. 

I thank Sir Robert Wright and the Secretary for Scotland 
for their kindly reference to me and my Department. We, as 
Departments, go about in company. We are plain domesti- 
cated animals. We have to go about with sundry devouring 
lions, like the War Office and the Food Controller, and unless 
we stick together against these ravening beasts agriculture 
will be the sufferer. 


The Conference then adjourned for lunch. 


266 CONFERENCE ON THE IMPROVEMENT OF AGRICULTURE. 


Fripay, 10TH Avucust 1917. 
Afternoon Sitting. 


THE SUPPLY OF FERTILISERS AND 
FEEDING-STUFES. 


The Chairman, the Secretary for Scotland, said :— 


Ladies and Gentlemen,—The subject of discussion this after- 
~ noon is no doubt highly technical. JI am not an expert, 
though you are experts, but I can claim at least that from 
my earliest boyhood I have been familiar with agricultural 
conditions, problems, requirements, and anxieties. I can 
also claim, I think, that while I have held my present 
office, I have done my best to secure for Scottish agriculture 
the place to which I conceive it to be justly entitled as a 
national and even imperial service. _ Now the importance of 
the topic which we are about to discuss to-day I do not think 
can well be exaggerated. I have read a good deal about it, 
and I am satisfied that the great success of agriculture in 
Germany, in Holland, and in Denmark during the last twenty- 
five years is due, at least in part, to the extended and the 
skilled use of artificial fertilisers. It is not exactly flattering 
to our national pride to think that there are various other 
countries which have not only equalled, but excelled, in 
corn production, as compared with ours. Germany, for ex- 
ample, produces, according to the statistics I have read, six 
bushels of oats per acre more than we do in Scotland; and 
although oats is our chief crop, nevertheless we have to take 
second place both to England and Wales. Now I am satisfied, 
from inquiries I have made and from information I have 
received, that a more liberal use of fertilisers would enormously 
increase our output of oats, The supply of artificial fertilisers 
has, during the war, engaged the careful attention of the 
Government, and of the various Boards of Agriculture under 
the Government. I may say that substantially the whole of 
the home production of sulphate of ammonia is now reserved 
for home use, and provision has also been made for the im- 
portation of phosphatic rock in greater quantities and for the 
greatest possible production of basic slag. As regards phosphate 
of ammonia, our supplies from Germany have been cut off; but 
arrangements have been made, of which possibly many of you 
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are aware, whereby home production is encouraged, and, accord- 
ing to my information, some thousands of tons will be available 
in a few mouths’ time, and an unlimited quantity will be made 
available in a more extended period, and that at a price with 
which even Germany cannot compete. The Fertilisers’ Com- 
mittee—of which, among other Scottish representatives, Dr 
Greig is a member, and on which he has done excellent work 
to my personal knowledge—looks after the interests ‘of agri- 
culturists who are concerned, and arranges as far as possible 
for the equitable distribution at fixed prices of the most 
necessary fertilisers. 

As regards feeding - stuffs, in past times Scottish farmers 
seem to have gone in a good deal for the expensive types, 
and to some extent they appear to have included the cheaper 
mill offals, of which, before the war, Germany was an 
enormous importer. In the future there will be greater sup- 
plies of these mill offals in this country. A Committee 
has been appointed, on which Scotland is represented, to deal 
with the prices of feeding-stuffs and with their distribution 
in the fairest manner, in view of the unavoidable scarcity 
_ with which, I am afraid, we will be faced in the winter. I 
am satisfied that in the increase of home-grown food supply 
two of the most important factors will be—first, the appli- 
cation of artificial fertilisers, and secondly, the economical 
and the scientific use of feeding -stuffs. Now these are the 
two topics upon which we are to have skilled information this 
afternoon. In Professor Hendrick—as you know probably as 
well if not better than I—we have one of the leading agricul- 
tural chemists in Great Britain, and his views on agricultural 
science are authoritative views. We shall accordingly listen 
with interest and with respect to what he has now to say 
to us. 


Professor James Hendrick, BSc. FIC, Uniwersity of 
Aberdeen, said :— 


It has been: assigned to me, by those who are responsible for the 
organisation of this great Congress, to introduce a very important 
and extensive subject, and I fully realise my many deficiencies in 
attempting to deal with it. I would like at once to disclaim all 
powers and qualifications for the uncomfortable réle of prophet ; and 
though the title given on the programme seems to demand that I should 
tell you something about what is to happen after the war, I may 
say at once that I have no special information either as to when the 
war is to end, or as to what is to happen when it does end. All I 
can do is to deal in the light of the past and the present with the 
supplies of fertilisers and feeding-stuffs which will probably be 
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available in the future for the agriculture of the world, and in par- 
ticular for the agriculture of this country, and with those. changes 
and developments which appear to be taking place— war or no 
war—in those great industries which deal with manures and stock 
foods. 


I had recently the honour to contribute a paper—I fear a rather 


lengthy paper—to the ‘Transactions of the Highland and Agricultural 
Society’ upon the Growth of International Trade in Manures and 
Feeding - Stuffs. In this I have dealt with certain phases in the 
history of the industry in fertilisers and feeding-stuffs, and in 
particular have shown how, from a comparatively small industry 
mainly centred in the British Isles, it grew in the past fifty years 
or so to a great world industry, requiring millions of tons of 
shipping, and leading annually to the international exchange of 
many million tons of raw materials and manufactured articles. This 
ground we need not go over again to-day, but, having satisfied 
myself at any rate that there has been a phenomenal growth, 
especially in the fertiliser industry, during the present century, and 
that in that great growth and expansion Britain, which was at one time 
the head, centre, and mainstay of the industry, has played no very glori- 
ous or leading part, but has dropped back into a position of secondary 
importance, I now propose to assume it and to proceed to consider 
certain matters relating to the present and the future. 

I propose to deal first and mainly with Fertilisers, not, as the official 
title of my subject might perhaps lead you to suppose, to give Feeding- 
Stuffs the leading position. Most fertilisers are main products which 
are manufactured or mined because they are fertilisers, and form in 
themselves the basis of an important industry. Feeding-stuffs—that 
is, the stock foods which are purchased and not produced by farmers— 
are mainly by-products of other industries—such as the industry of 
milling cereals, the oil industry, the brewing and distilling industry, 
&c. Fertilisers are more important than feeding-stuffs, as it is more 
important to a country to grow crops than to feed stock. Crops are 
the main product, and where crops are grown stock can also be fed ; 
but stock follows almost as a kind of by-product. In this country in 
the past we have all been apt to make the mistake of overestimating 
the importance of stock and underestimating the importance of crop. 
Perhaps agricultural shows and agricultural societies have contributed 
more than they should towards the production of this false perspective, 
and it has required this awful war to correct the distortion. 

To a certain extent fertilisers and feeding-stuffs are interchangeable. 
Fertilisers are intended to increase crop. A farmer would not use a 
manure unless he expected to get a return in increase of crop more 
than sufficient to repay him for its cost. Therefore, bringing fertiliser 
to the farm increases the amount of food produced on the farm. By 
using a few hundredweights of phosphates, nitrogen compounds, and 
potash salts, the skilful farmer obtains an increase of several tons of 
turnips, grain, straw, hay, and grass in the course of a rotation. It 
is unnecessary for me to enter into figures to prove what is now so 
elementary and universally known a fact. By using fertilisers the 
farmer increases the weight of food he produces on the farm, both food 
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for human beings and food for stock. On the other hand, if we im- 
port feeding-stuffs to the farm, we are, as is well known, importing 
manure. If, for instance, a farmer buys a ton of linseed-cake or of 
cotton-cake, hejis bringing manure to his farm—nitrogen phosphates, and 
potash derived from foreign fields where the linseed or cotton-seed was 
grown from which the cake was made. He is not only bringing in 
extra food for his stock, but also manure for his land, which he should 
recover in large part, if he is a careful farmer with a well-equipped 
holding, in the dung of the farm, and which he should use to increase 
the fertility of his own land, and therefore the crops obtained from it. 
‘Where much purchased feeding-stuff is used the manure bill should 
be a light one, for the farmer is purchasing manure in his feeding- 
stuffs. In this sense, therefore, and to the extent indicated, fertilisers 
and feeding-stuffs are interchangeable, and the industries in these are 
very closely associated with one another. 

At the present moment it is not without importance to remember 
that it requires far less shipping to import fertilisers than would be 
required to import the amount of food which can be produced by the 
proper use of the fertilisers. It is, of course, understood that fertil- 
isers can only be used economically up to a certain point, and that we 
cannot produce an unlimited supply of food from a limited amount of 
land by the use of fertilisers. But, inside the limits of their wise and 
proper use, fertilisers return in increase of crop a much greater weight 
of material as food for man and beast than the weight of the fertiliser 
itself. It is, therefore, even more important for the authorities to set 
aside shipping for the importation of the fertilisers necessary to main- 
tain and increase our home production, than to set aside shipping to 
carry foodstuffs for man and beast. We increase the supply of food 
more by providing the necessary fertilisers than by importing an equal 
weight of food. 

The fertiliser industry is a comparatively modern growth. It may 
be said to have originated about 1840, by which time scientific know- 
ledge had advanced sufficiently to assist agricultural practice to sup- 
plement traditional fertilisers like dung and lime by concentrated 
substances found as raw materials in various parts of the world, or 
produced by processes of manufacture. The fertiliser industry is the 
child of science. It was not till the sciences of Chemistry and Plant 
Physiology had advanced far enough to determine the materials of 

’ which plants were built up, and to show how and where the plant 
obtained these, materials, that any fertiliser industry could arise on a 
firm foundation. The crude empiricism of earlier times had found 
that dung and lime were valuable for the soil, and at different times 
other articles like soot, wool, fish, and bones had been found to be of 
value. But a great world industry did not arise fortuitously, but only 
when there was a firm foundation of chemical and physiological know- 
ledge on which to base it. The increased capacity to produce crops 
—and hence to carry population—through the use of fertilisers is one 
of the gifts of science to the world. 

The rapidity of expansion of the fertiliser industry increased from 
decade to decade up to the outbreak of the Great War, and at no period 
did it grow so rapidly as during the present century. Between 1900 


270 CONFERENCE ON THE IMPROVEMENT OF AGRICULTURE. 


and 1914 the production and consumption of all the chief fertilisers 
used throughout the world was doubled or trebled. Thus the produc- 
tion of sulphate of ammonia increased from about 450,000 tons in 1900 
to about 1,400,000 tons in 1913, the last year for which complete 
statistics are available, though during the same period the production 
of competing synthetic nitrogeneous manures like cyanamide began and 
grew to considerable dimensions ; the production of raw mineral phos- 
phates from about 2 million tons in 1900 to about 7 million tons in 
1913; and the production of crude potash salts from about 3 million 
tons in 1900 to over 114 million tons in 1913. There is no reason to 
suppose that this great expansion, which continued right up to the out- 
break of war, is at an end. It may suffer a check on account of the 
destruction of shipping and other forms of capital, but there is no 
limit which I can discover to the possibilities of future expansion. 

The fertiliser industry first developed in Britain, and the early de- 
velopment was, for the circumstances of the time, rapid. Then came 
the period of check which coincided roughly with the setting in of 
agricultural depression, since which time development in this country 
has been either absent or slow and uncertain. Meantime other countries 
which were developing their agriculture were gradually educating their 
farmers to use artificial manures, and by the beginning of this century 
this education was bearing fruit. The very rapid advance in the 
world’s consumption of fertilisers has not been due to any marked 
extent to increased British consumption—in certain respects we did 
not advance at all between 1880 and 1913—but to development in 
Central and Western Europe, in the United States of America, and in 
Japan. In Europe many countries have been advancing rapidly in 
fertiliser consumption, but among those which had made greatest 
progress since 1880, and before the war were the largest users of fertil- 
isers and greatest producers of crop per acre, I may perhaps mention 
Belgium and Germany. Even more remarkable has been the progress 
in the United States and Japan, both of which have sprung forward 
as users of artificial manures mainly since 1900. 

But the countries or parts of countries which use fertilisers largely 
represent only a small part of the agricultural land of the world, and 
those countries which already cultivate most intensively and use the 
greatest amounts of fertiliser per acre have by no means reached the 
limit of their advance in fertiliser consumption. Though France, Ger- 
many, Italy, Belgium, and the Scandinavian countries all now use 
artificial manures, Russia, by far the largest agricultural country in 
Europe, is only beginning to use artificial fertilisers. Although she 
has in recent years imported large quantities of superphosphate and 
other manures, chiefly from Germany, compared with her immense 
acreage her consumption is only trivial. So comparatively small a 
country as Japan, which has so recently adopted Western scientific 
methods, imports and consumes far greater quantities of fertilisers 
than the whole of Russia. Then behind Russia there is Siberia with 
its almost limitless areas of-agricultural land. In the Far East what 
Japan has done, the far greater country of China may also do in the 
near future. If in a generation China uses fertilisers on the same 
scale as Japan is doing at the present day, it will provide a new market 
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of enormous capacity for sulphate of ammonia, raw phosphates, and 
other manures. Who can say that this is not quite likely to occur ? 
In the United States it is only a few States in the east and south-east 
which are yet consumers of any great quantity of fertiliser. But every 
year the consumption spreads and increases. As yet the States of the 
Middle West and West are only very small consumers, but can any one 
doubt that, as time goes on and population increases, they will rival 
the Eastern States in intensity of cultivation and in consumption of 
manures? The Kastern States themselves are as yet only at the begin- 
ning of their development, and will no doubt continue for many years 
to increase their intensity of cultivation and their consumption of 
fertilisers. In 1913 the United States came second of the countries of 
the world as a consumer of nitrate of soda, being surpassed only by 
Germany, which consumed 746,000 tons as compared with a con- 
sumption of 635,000 in the United States. But the United States 
has an area about fifteen times as great as that of Germany, and a 
cultivated area—which is capable of great expansion—nearly five times 
as great as that of Germany. The United States alone, if cultivated 
and manured as Germany is cultivated and manured, would consume 
more than the whole of the world’s present supply of nitrogenous 
manures. Canada, the Argentine, and Brazil are other great countries 
of immense possibilities which as yet consume almost no artificial 
manure. It is plain then that, great as has been the increase in the 
demand for artificial manures during the past thirty or forty years, the 
possibilities of further expansion in the future are such that one can 
place no limit on them. The conservation of a sufficient supply of 
fertiliser for this country in the future, the development of the Empire’s 
fertiliser resources, the promotion and capitalisation of new fertiliser 
industries, and the development of trade in fertilisers with new and 
developing countries—these are all matters which demand the con- 
sideration of a new and more scientifically trained generation of 
statesmen and financiers in this country. Manure — fertiliser — 
no longer means merely a muck-heap, important as that is. It 
also means a great and rapidly developing world industry of inter- 
national importance. This appears to be realised by our great enemy 
better than by us. 

The war has led us all to realise that we must utilise our land better, 
that we must maintain our agriculture better. We have been made to 
feel the danger of not producing more food from the land of our own 
country. Quite apart from the pressing danger in war, we are coming 
to realise more fully that the land of the country is one of its funda- 
mental assets, which is capable of being much more productively used 
than in the past. We shall be forced in future to produce more inten- 
sively if we are to maintain our position in the world. We all know 
we can make our land produce more, and that the resources of the 
country are being wasted if it does not produce more. All this has 
been said again and again by all sorts of people and with every manner 
of emphasis. 

We have also had the example.of other countries held up to us again 
and again, including the example of the great enemy country Germany. 
I have myself been blamed—and chastised—more than once for daring 
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to quote the example of Germany in connection with agricultural 
production and policy. But I am impenitent, and in good company. 
I have never said anything stronger than has been said by Lord 
Selborne, and I cannot give any better examples than those given by 
Mr Middleton in his pamphlet on the ‘ Recent Development of German 
Agriculture.’ I still think an able and powerful enemy is worth study, 
and that if we wish to defeat such an enemy we must not shut our eyes 
to those things in which he is superior to us, but must make ourselves 
superior to him. This is what our soldiers are doing; they have 
learned much from the enemy and are improving on it. 

Others, including Lord Selborne, have. pointed out the remarkable 
feat which Germany has accomplished in feeding her people during 
this war in spite of our blockade. This she has accomplished by 
steadily promoting her agriculture by means of an agricultural policy 
which gave security to capital, which provided education and promoted 
science—and also which secured that those set to rule over agriculture 
themselves believed in education and science—which organised and 
promoted co-operation, and which encouraged the use of labour-saving 
devices. These are matters which have already been dealt with by 
others, both here and elsewhere, much better than I can do. Perhaps 
I may be permitted, however, to give an example of the way in which 
_German business men and financiers approached a problem in the 
fertiliser industry, the solution of which has been of incalculable value 
to Germany during this war. 
.. As we all know, the discovery of how to make indigo synthetically 
was made in Germany, not by chance or by any sudden intuition of 
genius, but by long-drawn-out and carefully organised research directed 
to that end, and carried out at great expense over a period of many 
years. When the problem was successfully solved the interested firm 
was well rewarded for all its expense and trouble, and also had on its 
hands a staff of highly trained research chemists ready to tackle some 
new problem. The directors of the great firm, or group of firms, of 
dye-makers which placed synthetic indigo on the market considered 
what was the most important industrial problem to which they could 
turn their highly-skilled and expensive research staff. Such a staff 
does not consist of a few poorly paid, half-trained chemists, but of a set 
of men who, as to training and skill, are equal to those on the staffs of 
universities and technical colleges, and some of whom have been 
attracted away from university chairs by the better prospects offered 
by these firms. The directors, most. of whom are themselves skilled 
men of science, decided that the problem the solution of which would 
lead to great new industries worth, from a commercial point of view, 
millions, and on which it was therefore worth while to spend much 
time and money, was the discovery of means of economically making 
nitrates and other synthetic nitrogen compounds from the nitrogen of 
the atmosphere. It is safe to say their decision saved Germany 
from defeat before the end of the third year of war. For many 
years the principal research staff of the Badische Anilin & Soda 
Fabrik group worked at the nitrogen problem. The result has been 
that now they have several processes in Germany by which they can 


make nitrates, ammonium compounds, and other nitrogen compounds | 


of value, and there is no doubt that during the war immense quantities 
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of these compounds have been made for use in the German explosives 
industry and in German agriculture. But the following is almost 
the most instructive part of the story, as casting! into relief the differ- 
ence in attitude between our business men and financiers and theirs. 
About ten years ago, before the German processes were ready—they 
began to work them on a large scale immediately before the war— 
two little-known Norwegians had discovered a workable process for 
making synthetic nitrate. Such a process to be really successful must 
be carried out on a large scale, the larger the better, with great 
expenditure of capital. The capital could not be obtained in a poor 
country like Norway. One of the discoverers told me he tried to 
interest British capitalists and manufacturers. They laughed at him. 
Nitrates are chiefly used as manure, though also for explosives and for 
other purposes. The idea of putting up a large amount of capital— 
millions of pounds were wanted to work out the great ideas of Mr Eyde 
—on making manure in Norway by an incomprehensible, scientific, 
electrical-chemical method from the air seemed altogether too ridic- 
ulous. However, capital was obtained, chiefly in Sweden and France, 
for a start. Then the Germans stepped in with nearly a million 
pounds, and all the weight and influence of a great group of wealthy 
dye firms, to back up the process. They could understand and_ 
appreciate it, and it has been a success. Most of the Norwegian 
nitrate goes to Germany. In 1913 the production amounted to 
nearly 75,000 tons, and was rapidly increasing. 

Before the war Germany imported about three-quarters of a million 
tons annually of nitrate of soda from South America. This supply our 
blockade cut off. If she had not obtained something to take its place 
she must have failed in the war before the end of the third year, for 
not only are nitrogenous fertilisers required to maintain the crops on 
which she depends for her food supply, but nitrates are necessary to 
produce the explosives, the immense expenditure of which in this war 
no one had fully anticipated. Had Germany’s business men taken an 
unsympathetic attitude towards a scientific commercial problem like 
the synthetic production of nitrates, it would have been very much the 
better for us to-day. 

Even yet there are many people in this country who seem to have 
learned nothing, and who want to go on in the old way. There are 
_ many who think it is unpatriotic to attempt to learn anything from an 

enemy, and would apparently rather be defeated. I received a pam- 
phlet recently on ‘War-Time Manuring’ from a reverend gentleman 
with a great many letters after his name. I glanced through it in 
search of information, and this is what I found as the summary of his 
argument—“ The old methods are the truly safe ones. . . . Germany, 
following the new methods, practically farms by artificials—and where 
is she to-day? She has been over two years on meat, bread, and 
butter-tickets.” 

I do not think any one will maintain that we produce as much from 
our land as it is capable of producing. There are here and there farms 
as highly farmed as they can be farmed, but there is much under- 
farmed and badly farmed land, and the problem is, How are we to 
improve that? Most of us are now agreed that agriculture should 
get better treatment, and that the neglect of this great funda- 
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mental industry, which has characterised this country in the past, has 
got to be remedied. In Germany the productive capacity of the 
- agriculture of the country has been almost doubled in the past thirty 
years. This has been brought about (1) by the pursuance of a steady 
policy towards agriculture calculated to attract capital and to secure 
that the land is not under-farmed through want of capital ; (2) by pro- 
moting agricultural education and research in all their branches ; 
(3) by promoting co-operation and the organisation of agriculture ; 
(4) and by fostering and organising those related industries, such as 
the fertilisers and feeding-stuffs industry, transport industries, &e., on 
which an advanced agriculture depends. Something similar will be 
required in this country if equal success is to be obtained, and I am 
concerned at present with one part of this programme—the Use of 
Fertilisers and Feeding-Stufis. 

It hardly requires proof nowadays that agricultural production 
increases with the increased use of fertilisers. Under the old and 
now practically extinct system of farming, dung and lime were almost 
the only fertilisers used. The use of dung, if produced as of old 
entirely from materials grown upon the farm, does not increase the 
fertility of the farm, it merely conserves it. In the dung of the farm 
we restore again to the land, even under the very best conditions, a 
part only of what has been taken from the land. That alone cannot 
increase the fertility of the land. Of course if dung can be imported, 
or if plenty of feeding-stuffs can be imported to the farm, the fertility 
of the farm can be increased through the use of dung. But this can 
only be done at the expense of some other land—which may be in 
another country—on which the ‘straw and foods which produced the 
imported dung were grown, or on which the imported feeding-stufts 
were grown. In any case, only a limited number of favourably 
‘situated farms can import dung, and the import of feeding-stuffs is, as 
we have already seen, equivalent to the import of manure. Taking 
agriculture at large, fertility is increased by using fertilisers imported 
to the farm. Formerly the only largely used fertiliser of this kind was 
lime, which is produced in our own country, but the use of which curi- 
ously enough has greatly and dangerously diminished during the past 
fifty years. Nowadays we use also nitrogenous, phosphatic, and potassic 
fertilisers, most of which are imported to this country from other parts 
of the world. Innumerable experiments carried out in all parts of 
the country have shown that the production of our land can be econo- 
mically increased by the use of such fertilisers in addition to the dung 
produced on the farm. Such experiments also show that on the 
average land of the country insufficient fertiliser is used, either through 
want of capital or through want of knowledge, or both, and that in 
consequence the land is under-farmed and does not produce what it 
might with advantage produce. 

We also know that in other countries in which production i been 
increased, such as Denmark, Belgium, and Germany, increased con- 
sumption of fertilisers has gone along with increased production, and 
has been one of the chief means by which such increased production 
has been brought about. Other means which must accompany the 
increased use cf fertilisers are education and good cultivation. 

I have shown in the paper in the ‘Transactions,’ 1917 (copies of 
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which are in your hands) that in Germany the consumption of all 
the chief classes of fertilisers has rapidly increased during the past 
thirty years. Simultaneously the crop production, both absolutely 
and per acre, has steadily increased (see Middleton’s pamphlet, 
‘The Recent Development of German Agriculture,’ pp. 6-8). The 
absolute production both of cereals and potatoes more than doubled in 
the thirty years, and this mainly by the increase in production per 
acre, for the area of cultivated land increased very little. At the same 
time, the stock of the country was not only maintained but considerably 
increased. Similar illustrations can be drawn from other countries, such 
as Denmark and Belgium, which have greatly improved their agri- 
cultural production during the years before the war. In all cases 
one of the chief means used to increase production has been the in- 
creased use of fertilisers. 

In this country an abnormal proportion of the land is in grass, and 
in England especially great importance is placed on permanent grass 
land, and there is great objection to breaking up good grass land. To 
a certain extent a fetish has been made of permanent grass land, and 
the doctrine of keeping land down permanently, or for long periods, in 
grass, has been elevated to an almost sacred position. Land is no 
doubt enriched by lying down in good grass and accumulates fertility ; 
also, no doubt, there is certain land which for special reasons it is well 
to keep permanently in grass; but, generally speaking, production 
would be increased, and the interests of the country better served, if 
much of this grass land were broken up and put periodically under 
crop. Keeping the land permanently under grass is the miser’s policy 
of hoarding almost useless wealth. The accumulated fertility requires 
to be drawn upon and made productive. If grass lands are broken up 
and cropped, more fertiliser will be required to maintain their fertility. 
The more we break up and crop grass lands the more fertiliser we shall 
require to produce or import, but also the more food we shall produce 
in the country. 

There are unfortunately many people, I am afraid the majority of 
people, who do not understand what science means, and who have a 
profound mistrust of anything which is labelled scientific—forgetting, 
or not knowing, that it is science which is responsible for the great 
material advance and prosperity of the modern world. Science is 
simply organised knowledge. It is knowledge deliberately sought out 
and tested, and then docketed and indexed and placed in its proper 
relation to other knowledge. If it is not in accordance with the facts 
of experience and does not stand rigid tests, it must be given up or 
modified. That is science; and it is not, as so many seem to suppose, 
untested theory spun out of the heads of woolly individuals who never 
condescend to place their feet on the ground. The best type of 
practical man is really a most scientific person. He is always trying 
things, observing the results and modifying his practice in accordance 
with the results. That is the real practical man who is also a real 
man of science. He is applying scientific method. But the person 
who, as a rule, calls himself by that much-abused term, a “ practical 
man,” is generally of a very different kind. He is the very antithesis 
of scientific, and makes a boast of it. A statesman of a former 
generation well defined him as a ‘‘person who practises the errors of 
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his forefathers.” Unfortunately a great mass of the public have a 
faith in any one who calls himself a “practical man,” and an equal 
suspicion and distrust of science and the scientific man. They require 
to be brought to see that the real_practical man is scientific, and that 
there is nothing more practical—in his own sphere—than a true man 
of science. Unfortunately the advance of agriculture is hindered in 
that so many proposed improvements are labelled scientific or 
theoretical. 

We have seen that the demand for fertilisers has been increasing at 
a very rapid rate during the past thirty years, and that this increase 
is likely to continue for a period which cannot at present be defined. 
So far the increase in production has kept pace with the increase in 
demand. ‘The question arises—lIs it likely to do so in future, or will 
the increasing demand cause a scarcity of fertilisers in the near future ? 
Will the known sources of supply of fertilisers be sufficient to meet 
the probable demands of the future? This opens up a very wide field 
for inquiry, and I cannot attempt to do more than refer in a very 
general way to a few points. 

There are practically four different classes of fertilisers to be con- 
sidered—nitrogenous, phosphatic, potassic, and lime or calcareous. 

Lime we may dismiss at once. Though there are many questions 
concerning it and its supply which are worth consideration, the main 
fact is that there are abundant supplies of lime, sufficient to last for 
all time, in the chalks and limestone rocks of the country. All we 
have to do is to secure that lime is sufficiently-and properly used, 
and that proper means are taken for its economic distribution to 
agriculture. 

Nitrogenous fertilisers are among the most important, and in normal 
times are the most expensive which the farmer has to use. The chief 
concentrated nitrogenous manures in present use are nitrate of soda 
and sulphate of ammonia; but large quantities of nitrogenous manure 
of a more or less efficient kind are obtained in the form of various 
organic waste products, like blood, flesh, wool, horn, leather, &c. 
During the present century synthetic nitrogenous manures like calcium 
cyanamide (nitrolim) and nitrate of lime have been placed in bulk on 
the market. The question of nitrate of soda alone would be sufficient 
to occupy all the time at my disposal if it were to be dealt with in 
detail, and similarly with sulphate of ammonia and with the synthetic 
nitrogenous manures. 

Nitrate of soda is all obtained from natural deposits of a crude salt 
called caliche, found in the rainless tableland west of the Andes in 
South America. Though a little nitrate is known to exist naturally 
in Egypt and elsewhere, no great deposits are known anywhere except 
in South America, Various estimates have been made of the quantities 
of nitrate available in South America, and these differ widely. Before 
the war the consumption of nitrate of soda had risen to nearly three 
million tons per annum, and was rapidly increasing. Different estimates 
show that if the present rate of consumption continues the supplies in 
South America will last from 40 to over 100 years. But the present 
rate is not steady—it is rapidly increasing; so that the probability 
is that in a comparatively short period the supplies of nitrate of soda 
from South America will begin to be exhausted. Before this takes 
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place probably the best deposits; or those from which nitrate can be 
most easily and cheaply obtained, will be exhausted. 

While, therefore, the supplies of nitrate of soda are likely to last for 
a considerable number of years, far-sighted men have, very properly, 
been looking ahead and considering how supplies of nitrate are to be 
maintained when the South American nitrate of soda begins to fail. 
As I have already pointed out, it was this problem which attracted the 
directors of the Badische Anilin group, and on the solution of which 
they were prepared to spend unlimited time and money. In this 
country also, and in America, France, and elsewhere, this important 
problem, which was generally recognised as having a most important 
bearing on the world’s food supplies, as well as on the supply of 
nitrates for explosives and for other industries, received much attention 
from men of science. In America, as in Germany, business men also 
were aware of its importance and possibilities, and much money and 
energy were spent in endeavouring to work out large-scale commercial 
processes for manufacturing nitrates from the air. In this country, 
though notable work was done by some of our men of science, our 
statesmen and capitalists never seem to have realised the importance 
of the question, and up to the present time this country has almost no 
footing in the new industries for the manufacture of nitrates and other 
nitrogen compounds from the air. 

In order to produce nitrates economically from the air, at any rate 
by the process which is working in Norway, cheap electrical power is 
needed, and the process must be carried out on the large scale. In 
Norway great water-power is available which can ‘be harnessed cheaply 
and converted into electrical power. Hence Norway is a very suitable 
centre for the development of such an industry. It has been much 
discussed whether it is possible to make a success of such an industry 
in the United Kingdom. Certainly it will not be done by sitting still, 
but only by determining the actual conditions and costs by carefully 
worked-out’ large-scale measurements and experiments. The utilisa- 
tion of water-power in Scotland has been suggested, but the obvious 
difficulties are (1) that Scotland has no constant supply of water-power 
on such a great scale as exists in Norway, and (2) that on account of 
vested interests, and especially of sporting interests, it would be far 
more expensive per horse-power to develop the water-power of Scotland. 


That there are difficulties, however, does not mean that the thing is 


impossible. That remains to be determined. Various other sources 
of power in this country have been suggested. Personally I am very 
doubtful whether it would pay to develop such industries in the 
British Isles in normal times, but the same does not apply to the 
British Empire. ‘There are parts of the Empire where there is great 
water-power available and where vested interests are few or absent. 
In such regions is the field for the future development of the manu- 
facture of synthetic nitrates in the Empire. In any case it is most 
important, both from an agricultural and from a military point of view, 
that we should be able to produce in our own Empire supplies of so 
important a substance as nitrate. 

Equally important is the question of sulphate of ammonia. This is 
obtained as a by-product from coal and oil-shale. Before the war we 
exported three-fourths of what we produced, and were the greatest 
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exporters of this article in the world. Up to the beginning of this 
century we were also the greatest producers of sulphate of ammonia in 
the world. As late as 1900 we produced nearly half of the total 
supply of the world, and it was only in 1910 that Germany passed us 
as a producer and took first place. We still retain second place, though 
the United States are now coming up rapidly. 

The problem of producing sulphate of ammonia is bound up closely 
with the problem of conserving our coal supplies and using them more 
economically. At present, as I suppose you all know, we use our coal 
very wastefully, and most of the potential ammonia of the coal is lost. 
The cheerful household fireplace is the most wasteful of all users of 
coal, as not only are all the by-products, like ammonia, wasted, but only 
a very small percentage of the heat is made use of. At present 
ammonia is recovered only from the coal distilled in gas retorts, and 
from that used in modern coke-ovens, and in certain iron furnaces. 
Our only other source of sulphate of ammonia is the distillation 
of Scotch oil-shale for the manufacture of mineral oil. It is not 
possible to go into the question here, but by improving our system of 
using coal, among other benefits obtained, the supply of sulphate of 
ammonia would be enormously increased. The supplies have been 
increasing very rapidly in recent years. This has been brought about 
by improvements in the methods of utilising coal in iron-works, in 
coke-works, and in gas-works. In this country, owing to such improve- 
ments, the production of sulphate of ammonia doubled between 1900 
and 1913. In Germany the immense increase in the production of 
sulphate of ammonia which took place between 1900 and 1913 was 
due mainly to the development of the carbonising of coal for the 
metallurgical industries in modern retorts. In this country there is 
still great room for development, even along the old lines, but it is 
still more important that new and better methods of dealing with coal 
for heat and power should be adopted. 

There are always those, especially among producers, who fear that if 
we continue to increase the production of sulphate of ammonia we shall 
cause a glut of the market. As has been already pointed out, the 
potential markets for nitrogenous manures are almost limitless, and 
only require intelligent and energetic development. The history of 
the thirteen years before the war well illustrates this. During this 
period the world’s. production of sulphate of ammonia was constantly 
and rapidly increasing, but, as rapidly as it increased, markets were 
found for it. In Germany the production of sulphate of ammonia 
was about 130,000 tons in 1900, and had increased to 549,000 
tons in 1913. When war broke out German producers were taking 
further steps to increase their production. Such information as 
we can obtain shows that they have accomplished this, to the great 
benefit of their country, during the war. Up to the outbreak of war 
Germany exported little sulphate of ammonia, and consumed most of 
her rapidly increasing production in the home market. No doubt, 
at the outbreak of war, their great producers were anticipating the 
development of a big export trade, and were already beginning to 
compete with British producers in the markets of the world, and hoped 
soon to oust us from our position of superiority. But up to the 
present their export has been small compared with the home con- 
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sumption. Before the war far too little sulphate of ammonia was used 
in this country. Since the war broke out the high price and scarcity 
of nitrate of soda, together with diligent official propaganda and the 
exigencies of the situation, has caused the consumption to be very 
greatly increased. In the future we require to develop first of all the 
home market, which, if we manured say as intensively as Belgium did 
before the war, should be able to consume the whole of our present 
production of sulphate of ammonia. At the same time, there is little 
doubt that for a long time to come there will be a great and increasing 
foreign demand for this valuable fertiliser. 

After the war, in addition to sulphate of ammonia produced in the 
old way as a by-product of coal and shale, there will probably be on 
the world’s markets large quantities produced synthetically. Shortly 
before the outbreak of war the Badische Anilin group, whose enter- 
prise and scientific foresight in connection with the production of 
nitrates has already been mentioned, disturbed the sulphate of ammonia 
markets of the world by making preparations on a large scale to pro- 
duce ammonium compounds, and in particular sulphate of ammonia, 
by new processes which had been worked out and perfected by their 
research staff and others—the Haber process. Such information as has 
reached us since war cut off free communication shows that during the 
war very large quantities of ammonia have been produced and used 
for agricultural and munition purposes, and that Germany is preparing 
to flood the markets of the world after the war with sulphate of 
ammonia of high quality. How far the reports which reach us are 
true it is difficult to judge, but it has been stated that after the war 
Germany will be able to produce a quantity of sulphate of ammonia 
equal, or nearly equal, to the whole of the world’s production before 
the war. Even if she does, the markets of the world should be 
able to absorb it, and it will be to the benefit of agriculture if synthetic 
processes bring down the price of all nitrogenous manures. One can 
only hope that this country also will play a part in developing the 
synthetic nitrogen-compound industries. 

It is very difficult to estimate what the supplies of synthetic nitro- 
genous manures will be in the immediate future. All we know is that 
there are now several processes working on the large scale, that 
nitrates and ammonium compounds can both be produced, and that there 

_ are also new compounds, till recently unfamiliar as manure, of which the 
chief is calcium cyanamide. It is also certain that these processes can, 
with existing plant, produce a very large quantity of material which 
amounts in the aggregate to several hundred thousand tons. We also 
know that all these new processes have been developed in a compara- 
tively short space of time, practically since the beginning of the 
present century, and that they are likely to expand rapidly in the 
future. Now that they are proving successful, capitalists in many 
different parts of the world are proposing to start one or other of these 
processes. It is not likely, therefore, that there will be any scarcity of 
concentrated nitrogenous manures for a long time to come. By the 
time the Chilian supplies of nitrate begin to fail, or long before that 
time, the synthetic production of nitrates will have been sufficiently 
developed to replace the South American product. 

At one time bones and guano supplied the world with its principal 
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phosphatic manures, but that time is now long past. By far the 
largest supplies of phosphatic manure are now prepared from mineral 
or rock phosphates, of which extensive deposits are found{in various 
parts of the world. After rock phosphates the principal source of 
phosphatic manure is found in basic slag, a by-product of the steel- 
works. Rock phosphates and basic slag supply the millions of tons, 
the others the thousands. 

Mineral phosphates were first used for the preparation of manure in 
England, and in its early stages the mineral phosphate industry, which 
was founded by that great agriculturist and man of science, Sir John 
Lawes, was largely a British industry. Unfortunately, there are no 
very extensive or high-quality deposits of mineral phosphates known 
in this country, and for many years past we have imported all the 
mineral phosphates which we require. More extensive deposits than 
those in Britain are found in France and Belgium, but in recent times 
the world’s supplies of mineral phosphates have been obtained mainly 
from the United States and from North Africa. Immediately before 
the war the total consumption of mineral phosphates had risen to 
about 7 million tons per annum, of which about 34 million tons were 
produced in the United States, chiefly in the State of Florida, and 24 
million tons in Tunis. Egypt began to produce mineral phosphate 
only about 1910, but by 1913 the production was over 100,000 tons. 
Algeria produced in 1913 over 460,000 tons, so that the whole of 
North Africa produced over 2? million-tons. The United States and 


North Africa between them produced over 6 million tons, and the » 


rest of the world rather less than 1 million tons, most of which was 
produced by France and Belgium and certain islands in the Pacific 
(Christmas, Ocean, and Nauru Islands). 

The reserves of mineral phosphates known to exist in the United 
States are enormous. An estimate made by the Bureau of Soils of the 
U.S. Department of Agriculture states them at over ten thousand 
million tons, most of which exist in the almost untouched deposits 
of the Western States. 

I have not been able to obtain any official estimate of the reserves 
in Tunis, Algeria, and Egypt, but it is understood that in these States 
also the known beds are of very great extent, and are not likely to be 
exhausted for a very long time to come, even if the consumption con- 
tinues to increase, as it is doing, at a very rapid rate. Other deposits 
are known in various parts of the world, some of which have been only 
very partially explored, but certain of which are understood to be of 
great extent. It is certain, therefore, that the world’s supplies of 
mineral phosphates are not likely to run short in any period of time 
about which the present generation need trouble. It is more import- 
ant for us that we should make certain that we shall be able to ob- 
tain supplies, if possible within the Empire, no matter what may 
happen. 

At present nearly the whole of the rock phosphate mined is used for 
the manufacture of superphosphate. Superphosphate is produced by 
treating mineral phosphate with sulphuric acid, and in peace times the 
chief use of sulphuric acid is to produce the fertilisers, superphosphate 
and sulphate of ammonia. It is therefore very necessary for the con- 
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tinuance of the fertiliser industry on its present basis that great supplies 
of sulphur or of sulphur-bearing minerals like pyrites, which can be used 
for the production of sulphuric acid, should be available. It would take 
me far too long to discuss this question, and the way it brings the pro- 
duction of sulphuric acid, and hence the fertiliser industry, into rela- 
tion with the metallurgical industries. I can only point out that this 
is a question of great importance to the industry of the country. 

Another important question, which has already begun to receive 
attention, and which will, no doubt, receive much more attention in 
the future, is the value of undissolved mineral phosphate, either un- 
treated except by being finely ground, or treated otherwise by being 
dissolved with sulphuric acid. In the past the value of undissolved 
mineral phosphate has been‘underestimated. The results of numerous 
field and other experiments convince me that undissolved mineral phos- 
phate is valuable for many purposes if finely ground ; and it is, of course, 
much cheaper than dissolved phosphate, weight for weight of phos- 
phate. This is a question of which much more will probably be heard 
in the next ten years. On the other hand, the demands of the war for 
sulphuric acid for munition purposes have led to a great increase in 
the plant for producing acid in all the belligerent countries. After 
the war the producers will have to seek other outlets for their acid, 
and they will naturally turn to the fertiliser industry. They will 
therefore, no doubt, do all in their power to increase the production of, 
and to seek new outlets for, superphosphate. 

The only other phosphatic manure which is handled in the world’s 
fertiliser industry by the million tons is basic slag. The production 
of this fertiliser has increased very rapidly. It was estimated at only 
about 400,000 tons in 1890, at 1? million tons in 1900, and at over 
4 million tons in 1913. Like superphosphate, basic slag was first 
produced in England, but its value as a fertiliser was first recognised 
in Germany, and Germany has always been the principal user, and, 
except in the first few years after its discovery, the principal producer 
of basic{slag. More than half of the world’s supply of basic slag is 
produced in Germany, and that country also uses more slag as manure 
than all the rest of the world put together. Germany is the only 
great fertiliser-using country in which the consumption of slag ex- 
ceeds the consumption of superphosphate. In 1913 Germany is 
estimated to have used over 2 million tons of basic slag, and over 
14 million tons of superphosphate. In the same year the con- 
sumption in the United Kingdom was under 300,000 tons of basic 
slag, and under 800,000 tons af superphosphate. 

As the blockade has cut Germany off from the greater part of her 
usual supply of mineral phosphates, her great supplies of basic slag 
have no doubt been of special value to her as phosphatic manure 
during the war. There are, however, some minor deposits of mineral 
phosphate in Germany. Further, Belgium produced, in 1913, over 
200,000 tons of mineral phosphate, and mineral phosphates are pro- 
duced in the occupied parts of France. No doubt the enemy has 
made use of these resources. Belgium was also before the war one 
of the principal producers of basic slag, and the occupied iron districts 
of} France also produced great quantities. For instance, in 1913 
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Belgium produced 650;000 tons of basic slag, whereas the whole pro- 
duction in the United Kingdom was only 400,000 tons. It is prob- 
able, therefore, that Germany has drawn large supplies of this fertiliser 
from Belgium and the occupied parts of France. Our blockade, while 
it has deprived the enemy of the valuable mineral phosphates of 
Florida and North Africa, has by no means cut her off from supplies 
of phosphatic manures. 

The production of basic slag depends upon the steel industry, of 
which it is a by-product. It is difficult to say how it will grow in the 
future, as that depends upon the amount of phosphorus in the iron 
ores used to produce steel, and upon the methods of dephosphorisation 
used in manufacturing the steel. Probably efforts will be made to 
increase the amount of phosphorus recovered from iron ores, and to 
obtain it in the form of slag suitable for use as fertiliser, and I see 
no reason to doubt that for a long time in future the production of 
phosphatic slag will continue to increase as it has done during the 
past twenty years. 

In Britain our production of basic slag has hitherto been compara- 
tively small, and British farmers have been slow to recognise the pos- 
sibilities of this valuable phosphatic fertiliser, though it is in this 
country that some of the most striking experiments in illustration of 
its agricultural value have been made. Up to the outbreak of war 
a considerable part of our production was exported. At present we 
are learning to use it’at home. It is to be expected that the practical 
lessons of the war, and the scarcity of shipping which must continue 
for a number of years, will teach us to utilise fully this home-produced 
fertiliser at home. It also seems probable that the British production 
will receive an impetus from the effects of the war. 

In the past we have depended almost entirely on Germany for our 
potash manures. That country possessed almost a monopoly of the 
world’s potash supplies, and since the outbreak of war there has been 
-a potash famine in this country, and in other countries from which 
the supply of German potash has been cut off by our blockade of 
Germany. : ; 

Potash salts are in peace times used principally as manures, and the 
consumption of potash manures, like the consumption of other fertil- 
isers, has increased at a very rapid rate during the past thirty years. 
In 1913 the crude potash salts mined in Germany amounted to over 
113 million tons, which were used partly for the manufacture of con- 
centrated potash salts, of which over 1,600,000 tons were produced, 
and partly for direct use in agriculture, 

Germany is the largest user of her own potash salts, both in agri- 
culture and in other industries, and of her total production about half 
was used at home, and half exported to other countries. 

The supplies of potash compounds in the German deposits are so 
great that, even if the rate of consumption continues to increase, there 
is no prospect of the supplies being exhausted for a very long time. 

Small quantities of potash salts are produced in countries other 
than Germany from a variety of sources. For instance, in Scotland 
potash compounds have been produced from kelp, or the ash of sea- 
weed, from a period antecedent to the start of the German potash 
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industry, and this weak home industry has continued to struggle on to 
the present day. . In India appreciable quantities of nitrate of potash 
are produced. The potash production of all such industries put to- 
gether, however, is trivial compared to the production of the German 
potash mines. 

Even before the war the German potash monopoly was found irksome, 
and serious efforts were being made in various quarters, and especially 


- in the United States, to find new sources from which potash salts could 


be obtained at prices low enough and in quantities sufficient to compete 
with the German products. Such efforts have naturally been greatly 
extended and intensified by the war, and it now seems probable that, 
whatever happens, the German mines will at least have some serious 
competition to meet after the war. It would take me too long to refer 
to the efforts which are at present being made to obtain potash com- 
pounds for use as fertilisers among by-products of the iron industry, 
and from other sources. Many brains are at work on these problems, 
but I would like to say a word on the production of potash salts from 
seaweed, a subject to which I have paid special attention. 

All our common seaweeds yield ash rich in potash, but one of the 
commonest families, the Laminarie, yields an ash which is specially 
rich both in potash and iodine. From plants of this family kelp is 
prepared. The supplies of seaweed round our coasts are enormous, 
and much might be done as a temporary measure during the present 
famine of potash manures to relieve the situation if any of the 
common seaweeds were dried and burned, and the ash used directly 
for manure. 

The more important question, however, is the foundation of a per- 
manent modern industry based on the Laminariw. The present 
methods of producing kelp are crude and wasteful in the extreme, 
and there is great need for their improvement. But we require 
to investigate the whole subject in a thorough and _ scientific 
manner. ‘This is being done by the United States Government on the 
Pacific Coast of that country. The coasts have been charted, so that 
any manufacturer can find from the official charts where there are 
large supplies of suitable seaweeds to be obtained, and where there 
are suitable centres to which to bring the weed for manufacturing 
purposes. Chemists, physiologists, and engineers have been set to 
study different parts of the problem, such as the composition of the 
seaweeds and its variations, the methods of extracting and working 
up the valuable products, the methods of harvesting the seaweeds and 
transporting them to suitable centres, the kind of machinery suitable 
for drying, burning, distilling, or otherwise treating the weed, and so 
on. This cannot be done, of course, without expenditure, and a large 
sum has been provided for the purpose by the United States Govern- 
ment. We require to set about this problem in a similar thorough 
manner. It is the only way to make anything of it. An individual 
like myself—without wealth and without public backing—can do 
little. It requires to be taken up seriously, either by an official 
department, or by enlightened manufacturers interested in potash pro- | 
duction, who are prepared to spend a little time and capital in explor- 
ing the ground. One can hardly expect manufacturers, however, to 
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do this work, which should rather be undertaken in the first instance 
by a public authority. The matter has been brought repeatedly 
to the notice of certain of the public bodies which ought to be 
interested in it, but little has been done. The greatest supplies of 
suitable seaweeds are to be obtained on the Atlantic coasts of 
these islands, and if a successful modern industry could be developed, 
it. would be very valuable for certain poor districts which are not 
over-supplied with industries. 

Many Scotch soils are well supplied naturally with potash com- 
pounds, and generally speaking the soils of Britain do not so much 
require potash fertilisers as do the lighter and potash-hungrier soils of 
Germany. The system of agriculture also pursued in this country, in 
which a large proportion of the land is kept under permanent grass, 
or on which rotation land is kept down in grass for two, three, or more 
years, does not require so much nitrogenous manure as the more 
intensive system of farming pursued in Belgium, Germany, and other 
countries, where there is much less grass. Of course, if we increase 
our area of corn crops and lessen our grass, we also shall require to 
increase our consumption of nitrogenous manures to maintain the 
fertility of our soils; but under our present system of agriculture the 
fertilisers which are most needed by our soil are phosphates and lime. 
Fortunately these are also cheaper than nitrogenous and potash 
manures. Taking Scotland generally, the fertilisers, in addition to 
dung, which require to be most extensively used so long as our present 
system of agriculture prevails, are phosphates and lime. Next, in my 
opinion, come nitrogenous fertilisers, and last potash fertilisers. Much 
of course depends upon the individual soil and conditions, but for the 
general average of the country this rule holds good. 


It is difficult to forecast the effect of the war on stock and stock- 
feeding. We are being called upon at present to increase crop and 
diminish feeding cattle. Probably the increase of crop will be per- 
manent under the new, and it is to be hoped better, agricultural condi- 
tions which will result from the war, but it does not follow that stock 
will decrease permanently, though there may be a temporary decrease 
due to the exceptional measures which the authorities are finding it 
necessary to take during the period of war. 

There is, further, the question of afforestation, than which none is 
more important to Scotland. It would take me too far to deal with 
this, much as I am tempted to do so, but if waste lands are extensively 
forested and grass lands are broken up, sheep must diminish to some 
extent, though even at the best—or worst—there will still be much 
sheep land and many sheep left in Scotland. 

The breaking up of grass lands, more intensive cultivation, and 
increased production of crop has taken place in other countries, and the 
effect has not been to diminish cattle but rather to increase them, and 
at the same time to increase pigs. There are many examples of this, 
but I cannot take up your time by referring to these in detail. I will 
merely refer you to Hall’s ‘Agriculture after the War,’ which deals 
with the case of Denmark (p. 101), and to Middleton’s ‘ Recent Develop- 
ment of German Agriculture,’ which shows that, with the increase of. 
crop production in Germany, cattle increased over 20 per cent and pigs 
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increased as much as sheep diminished. The increase of crop produc- 
tion produces some change in the system and methods of keeping 
stock, but it does not diminish the head of stock kept; it rather 
increases it. 

Under a system of intensive farming and crop production, cattle are 
required to tread the straw into dung and maintain the fertility of the 
land, to eat the fodder crops and roots which are included even in the 
most intensive crop-producing rotations, and to consume the cereal 
offals, and milling, brewing, and distilling by-products. 

There is no reason for supposing that increased cultivation will 
diminish in any ‘way the demand for feeding-stuffs such as oilcakes 
and meals ; it will rather increase it. That has certainly been the case 
in Germany, Denmark, and other countries. The probability is that 
the market for all such products will continue to increase as in the 
past, and that this country, with increased crop production, will provide 
a greater market for cattle feeding-stufts. 

As already stated, stock feeding-stuffs are mainly by-products of the 
vegetable-oil and other industries. In the past the British farmer has 
been tather conservative in the range of such products: which he has 
been willing to use, and has allowed many valuable oilcakes and other 
products produced in our own Empire to go to Germany and other 
countries, while he has used, often at specially high prices, a limited 
range of feeding-stuffs partly produced in foreign countries. The war 
is helping us to widen our ideas, and it is to be hoped that the agricul- 
tural colleges and experiment centres, by the education which they are 
imparting and the experiments and demonstrations which they are able 
to carry out, will be able to complete this good work. 

So much time has already been taken up with the preceding portion 
of this paper that I cannot attempt to do more than shortly mention 
some products of the British Empire, useful as feeding-stuffs, which 
before the war were neglected in this country. — 

Before the war, the oilcakes' which were best known and most 
extensively used by our farmers were linseed-cake and the cotton- 
cakes. Soya-bean cake had also become well known and extensively 
used in recent years, but it did not command the same confidence 
among the mass of farmers as linseed-cake. The position of the cotton- 
cakes is, so to speak, intermediate. They have been longer used than 
soya-cake, and their use, and especially the use of Bombay cotton-cake, 
has greatly extended during the present century, but they do not occupy 
the same position in the confidence and affection of farmers as linseed- 
cake. Much of the cotton-seed from which the cotton-cakes used by 
our farmers is made is produced in Egypt and India, but most of the 
linseed which we use comes from foreign countries, such as the Argen- 
tine, Russia, and the United States, though a considerable portion also 
comes from India. All the soya-beans which we use come from China 
and Korea. 

In the British Empire the following valuable oil-seeds are produced, 
the products of which before the war were hardly known to British 
farmers, though they were no doubt used by them to a certain extent 
in the form of the mixed or compound proprietary cakes and meals 
so largely used by farmers under fancy names. The oil-seeds referred 
to are: ground-nuts or earth-nuts, sesame, cocoa-nut or copra, and 
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palm-kernels or palm-nuts. These are some of the principal, but 
there are also a number of other valuable oil-seeds produced in the 
_ British Empire in smaller quantities. 

Ground-nuts, earth-nuts, or monkey-nuts form one of the richest and 
most valuable of vegetable foods. They are produced very extensively 
in the French African colonies, but also in British African colonies 
like Nigeria and Gambia, and in India. The chief exporting countries 
are Senegal (French) and British India, each of which has exported 
annually during recent years between two and three hundred thousand 
tons. Before the war the nuts were exported mainly to France, where 
they were crushed for the oil, and where the cake was and is exten- 
sively used as stock food. Germany had also an important and increas- 
ing interest in the trade, and the Netherlands also imported considerable 
, quantities of the nuts and produced the oilcake and oil. Before the 
' war, though so large a part of the world’s supplies of the nuts was 
produced in the British Empire, practically no earth-nut cake was made 
in Britain. A little was used by manufacturers of mixed cakes and 
meals, which was imported chiefly from France. 

Earth-nut cake is one of the most concentrated and valuable: stock 
foods in existence, and our manufacturers and farmers might take a 
greater interest in this product of the Empire. It is wholesome, 
digestible, and palatable, and the only objection that can be taken 
to it is that it is an exceptionally rich food, which requires dilution 
with less concentrated feeding-stuffs. 

British India is a very large producer and exporter of sesame-seed, 
though large quantities are also exported by other parts of Asia, and 
a considerable quantity by certain parts of Africa. Before the war 
Germany was by far the most important market for it, though France, 
Austria-Hungary, and Italy have all taken considerable quantities. 
Italy and France have taken particularly large quaatities since the 
outbreak of war has shut the German markets. I have no personal 
experience of the cake made from this seed, but foreign reports and 
analyses show that it is not only a very rich but a valuable and whole- 
some stock food. So far as I know, none of the seed has hitherto come 
to the British market. It seems a pity that a substance produced so 
largely in India should be allowed to go entirely td feed foreign stock. 

The flesh of the cocoa-nut or copra is produced and exported in bulk 
from many parts of the tropical world. In recent years the chief 
exporting countries have been the Philippines, the Dutch East Indian 
possessions, such as Java, and British India and Ceylon. Much was 
also exported before the war by the German colonies of New Guinea 
and Samoa. Before the war the chief markets for copra were in Ger- 
many and France, in which countries very great quantities of cocoa-nut 
cake and oil were produced. Since the war cut out the German 
market, very large quantities have gone to the Netherlands and the 
United Kingdom. Since 1915 we have become one of the principal 
importers of copra, and steps have been taken to manufacture cocoa- 
nut cake and oil in this country. Consequently the cake has become 
much better known in this country than previously. Though it is not 
so rich as earth-nut cake or sesame-cake, it is a wholesome and useful 
cake of a less concentrated kind. 

A somewhat similar tale has to be told of palm-kernels, the seed of 
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the oil-palm. By far the largest producers and exporters of these oil- 
seeds are the British African possessions, though considerable quantities 
were also exported by the late German and by the French African 
colonies. Before the war Germany was by far the most important im- 
porter, and most of the cake and oil were produced in that country. 
Consequently, after the outbreak of war, a new market had to be found 
for these valuable oil-seeds. Immediate steps were taken to provide 
means for dealing with them in this country, and for the past two 
years this country has taken the place of Germany so far as the import 
of palm-kernels is concerned. The cake is now being produced in large 
quantities in Britain. It is not a very concentrated cake, butyit is a 
useful, wholesome feeding-stuff. Farmers in this country are rapidly 
becoming educated to its value and uses. 

I have no time to refer to the many other feeding-stuffs of which 
there will probably be large supphes after the war. The industries 
which deal with the cereals yield a large number of valuable by-pro- 
ducts. There are, for example, the by-products of milling cereals for 
human food, such as bran, germ, sharps, &c., &c. Then there are 
by-products of the brewing and distilling industry which form valuable 
feeding-stuffs which are especially appreciated in the dairying industry. 
The chief of these are draff, dried grains, dreg and dried dreg, and 
malt culms or cummins. There are a large number of by-products of 
the starch and starch-sugar industries, many of which form valuable and 
concentrated cattle foods. 

Finally, I may perhaps just mention another home product against 
which there is a good deal of prejudice in this country, but which was 
extensively used as a stock food in Germany before the war. This is 
fish-meal, which is made by drying fish and fish residues which are of 
little use for human food. It differs from fish-guano, which is in- 
tended for manure, and is made of materials unsuitable for use as 
food. Large quantities of fish-meal are: produced in Scotland, but 
since the German market was closed by war it is difficult to find a 
market for it at home. It is a concentrated, digestible, and whole- 
some feeding-stuff, but it is perhaps not so palatable as some, and its 
strong fishy smell is against it. Fed in moderate quantity along with 
other foods, it forms a valuable feeding-stuff for pigs and poultry, It 
has also been used abroad for cattle, and is well worth a trial for the 
same purpose at home. 


Such a war as the present must produce great changes, and it will 
change agriculture. We hope and believe the change will on the whole 
lead to improvement. Agriculture will receive more consideration. Its 
importance in the national economy is better appreciated by the whole 
community, and no doubt it will be better treated in the future. But 
to whom much is given, of him shall much be required. There are 
certain people among farmers, as among others, who, if you give them 
any encouragement, at once begin to take advantage of you. There 
are some—I don’t think there are many in Scotland—who are tempted 
to use the better conditions merely as an excuse for worse farming. 
The future is not for them. The agriculture which is to be fostered 
- and considered in the national interest must in the national interest be 
efficient. There will be less room than ever for the backward and in- 
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efficient in the strenuous times in front of us. Agriculture is not to be 
promoted for the benefit of farmers, but for the benefit of the com- 
munity. It is not to increase the ease and comfort of the agriculturist, 
but to increase production, that it is to be fostered. Agriculture is 
not going to get something for nothing. It is for the efficient and 
strenuous that there is a reward. 


Mr Robert Cross (of J. & J. Cunningham) sard :— 


In the preliminary programme of this Conference, Professor Hendrick’s 
subject was stated as “The Supply of Feeding-Stuffs and Fertilisers 
after the War.” In the précis he put into our hands to-day, his 
subject is stated as “The Supply of Fertilisers and Feeding-Stuffs.” 
Therefore some remarks on the present position and conditions arising 
from the war are not precluded, and with all deference I should like 
to remark that, so far as my observation goes, Government by their 
offers of assistance or interference (whichever way one chooses to put 
it) are not acting in a way best calculated to make the best of present 
circumstances. They intimate controls, and they make statements in 
Parliament and elsewhere, that they will see to it that prices, both of 
imported and home-produced feeding-stuffs, are reduced. ‘This inevi- 
tably has the effect of making the individual manufacturer or trader 
pause and abstain from buying or endeavouring to import, and after 
all the Government do little or nothing, with the result that stocks 
of feeding-stuffs, including the very important supplies of food for 
dairy stock, are unduly reduced, and prices rise, or, what is worse, the 
necessary material is not there at all. 

The oil-seed-crushing industry in Scotland has been specially hard 
hit by the action of Government. England has been kept very © 
bare of oil-seeds, but Scotland has been starved. Oil-mills in Scot- 
land are running short time on meagre supplies of oil-seeds, obtained 
with difficulty from England, and carried thence by rail, thus greatly 
increasing the cost and also hampering the already over-taxed railway 
companies. Why should not Scotland obtain its share of direct 
imports? If Government mean to control the supplies, the trade 
should be told plainly and at once what is expected of them in the 
way of carrying out their usual business, and should no longer be left 
in their present state of uncertainty. Though I have spoken particu- 
larly of the position of those in the trade, it will be apparent that the 
same uncertainty must pass to the consumer, for a trader or manufac- 
turer, uncertain when he is to get his raw materials, or whether he is to 
get them at all, cannot make any promises of supplies to the consumer. 

One quite appreciates the difficulties of the present situation, but 
the Government, having put their hand to the plough, should not look 
back and leave farmers in the present state of uncertainty. Better 
to know the worst than to be buoyed by hopes that are not fulfilled. 

I was particularly pleased to hear the Secretary’s statement in regard 
to supplies of phosphatic material, and we can only hope that the 
expectations which the Government have held out will be fulfilled. 
What I have said just now more particularly refers to feeding-stuffs, 
which I think are in a much less satisfactory state than fertilisers— 
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not that fertilisers are as one would like to see them. Nothing is, but 
feeding-stuffs now are in an unsatisfactory state, and have been—if 
one may use the expression—messed about by the Government. 

In regard to Dr Hendrick’s paper, I am quite sure that we have all 
learned a very great deal, and we must appreciate very highly the 
service that Professor Hendrick has done in bringing these important 
matters before us, and giving us so much information about them. If 
I might be allowed to comment on his subordination of feeding-stufts 
to fertilisers, I should say that crops and stock are the necessary com- 
plement of each other. There is the importance of the green crop in 
the rotation. of crops. Stock is necessary to consume turnips and straw. 
Unfortunately I was unable to attend yesterday when Dr Russell read 
his paper, but then you heard a great deal about the importance of 
farmyard manure. It is desirable for all crops. It is indispensable for 
some crops, especially potatoes. It is doubly important at the present 
time, when artificial supplies of potash cannot be obtained. It is well 
known that the improvement in the fertilising properties in farmyard 
manure by the use of oilcake and other feeding-stuffs is very marked. 
One knows the improvement wrought on old pasture by the box- 
feeding of sheep upon it. Professor Hendrick also dwelt on the fact 
that feeding-stuffs are mainly by-products.. Though they are mainly 
by-products, they are important by-products. For instance, in cotton- 
seed crushing, although there is yielded a considerable percentage of 
valuable oil, the cake is the more important part of the product. 
Fertilisers are also largely by-products. Sulphate of ammonia, basic 
slag, bone-meal, meat-meal are all also by-products, but they are very 
important by-products. It is equally important to see that by-products, 
whether fertilisers or feeding-stuffs, are put to the best use. The 
expansion in the use of fertilisers is certainly very desirable, but I do 
not think it is so unlimited as many seem to imagine at this time. I 
think perhaps there is a little exaggeration as to their possibilities, 
especially in Scotland. The land which is out of cultivation in Scot- 
land, which should be cultivated, is perhaps after all not very large. 
It must be kept in mind that a great deal of it, which looks as if 
it should be cultivated, is at a very high altitude above sea-level, and 
I think that in most parts, when one gets much above 500 feet, you 
may grow a good crop, but you have a late and very precarious 
harvest. It is therefore a question whether it is really in the national 
interest to encourage extensive white-crop growing on such high land, 
because the harvest is naturally late, and, as I say, often becomes 
precarious. When you get into October, with its misty mornings and 
half the day lost before the corn is fit to handle, it is a very poor 
look-out for the harvest. 

I think of all the subjects of interest on which Professor Hendrick 
touched, that of the production of nitrate compounds from the atmos- 
phere is the most interesting. It is a marvellous development of 
science. It has evidently become practicable, but in a very unfortu- 
nate way for this country, because it seems that at the present moment 
it must be the chief source of the manufacture of explosives for Ger- 
many. Sulphate of ammonia is home produced, I think, in ample 
quantity. 5. 

As regards phosphates, there are deposits in Cambridge which have 
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been recently developed, but the output cannot be relied upon for any 
workable quantities. In supplement of what Professor Hendrick said 
about the world’s supplies of raw phosphates, I might mention what I 
observed in a prospectus of a sale of shares formerly held by Germans 
in a phosphate company operating in the Pacific Islands. On two or 
three of these islands alone the deposits are estimated at over sixty-two 
million tons, and there are other phosphate-bearing islands in this 
region, including the celebrated Christmas Island, so I think with 
Professor Hendrick we need not have much fear in regard to the 
world’s supplies of phosphates. Professor Hendrick enlightened us 
upon a point about which I felt a great deal of uncertainty. Of course 
this phosphate must be sea-borne, but I did not know that, by carrying 
a ton or a certain ship-measurement of phosphate, we would provide 
the means for producing a greater quantity of grain or foodstuff in 
this country than its own bulk. Professor Hendrick has told us that 
it is so, and it has removed what seemed to me was a difficulty. If 
by retaining ship-room to bring in phosphate you are to produce a 
greater weight of foodstuff than the weight of the phosphate brought 
in, there is a saving of ship-room, and I am glad to learn that that is 
so. There is another aspect of it. This phosphate is abundant in 
many parts of the world over which we have now control—for instance, 
the Pacific Islands—and it might very well be brought here and kept 
in dumps. Ido not think it would deteriorate. It is impossible to 
store an unlimited amount of wheat to keep the people, although a 
certain amount could be kept, but a reserve supply of phosphate could 
be kept without difficulty in this country. 

Potash is the present difficulty. The Secretary referred to new 
sources of supply. There is none at present available for agriculture. 
I hope there soon may be some. I noticed in a recent issue of a 
French trade journal that supplies of potash were being collected 
from the gases of blast furnaces, and I have reason to believe that this 
is the source to which the Secretary alluded. I hope it may expand, 
but I am afraid that for a time agriculturists will still be starved of 
potash. I accordingly agree with Professor Hendrick’s suggestion that 
the seaweed should be scientifically and properly investigated as a 
source of potash. At the same time, what is needed is a survey of the 
coast to decide the proper places at which to erect works. I do not 
know whether the method employed on the Pacific Coast of the United 
States of using vessels (marine harvesters) which cut and raise and 
land the seaweed could be used round our rocky coasts, or whether we 
must still depend on supplies torn off and washed ashore .by storms. 
But all these matters could be determined by a survey, and that 
is a survey which only State-aided enterprise could be expected to 
carry out. 

One little point about the lime occurred to me, One observes in 
this country derelict lime-kilns. I suppose they have gone derelict 
because they were not yielding lime as a profitable industry from the 
builder’s point of view. But if there is limestone in their vicinity and 
they could be revived by any manner of means, there is no doubt it 
-would tend very much to an increased use of lime. A farmer will use 
more readily anything for which he can send his carts to lift than any- 
thing he has to order. There is no doubt that lime has been far too 
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much forgotten for many years past, and a great deal of land is much 
in need of it. 

I agree that scientific investigation should be made into the proper- 
ties of many feeding-stuffs not at present used by the British farmer, 
and that farmers should be educated to use a greater number of them 
and not depend so much on linseed-cakes and cotton-seed cakes. I 
think that is obvious. Farmers are not always behind in trying new 
things. I remember when cotton-cake made from Bombay cotton-seed 
was first put on the market ; it was decried year by year with great 
vigour by leading agricultural chemists in this country, but the intelli- 
gent stock-feeders in Britain, particularly the Angus stock-feeders, 
went on using it notwithstanding, and with the very best results. 


Mr Thomas Tod (of Messrs A. & R. Tod) said :— 


I have been asked to say a few words from the flour-miller’s point 
of view, but Professor Hendrick has been hardly able to get the length 
of feeding-stuffs, and has not given me very much to talk about. Weare 
all glad to know from the Prime Minister that at present we are well 
supplied with fertilisers for our immediate wants. I hope there will 
be tonnage to spare to bring in fertilisers. I have nothing further to 
add, except that the millers will be pleased to grind the wheat as soon 
as the farmers bring forward their increased stocks. 


The Secretary for Scotland; If any member of the audience 
desires to take part in the discussion, now is the opportunity. 


Mr Charles Fraser, Melrose (a Director of the Oakbank Oil 
Company), said :— 


I wish to say a few words upon a subject about which we have heard 
repeatedly from the last two speakers—namely, sulphate of ammonia. 
I have been connected with one of the oil-works since 1870. We are 
aware that the oil-works, although not now the most important pro- 
ducers of sulphate of ammonia, have enormously increased their powers 
of production. We have in Britain a source of sulphate of ammonia 
that exceeds anything that I have heard Professor Hendrick mention 
in connection with the other fertilisers, and that is in our own coal 
production. We are aware, and if we are not aware I wish to tell 
you, that from the shale, which is our home product from the mid- 
Lothian counties, we get as much as 2 per cent of sulphate of ammonia. 
That means that in an oil-work that produces 100,000 tons of shale 
there are 2000 tons of sulphate of ammonia. In all the coal in Britain 
there is an average of 3 to 4 per cent of sulphate of ammonia. It is 
not anything new, but what has appeared in the newspapers for many 
years, and what I myself have seen produced at Brunner Mond’s in 
Cheshire, that they get 50 lb. of sulphate of ammonia out of a ton of 
shale, and 90 to 100 lb. out of a ton of coal. It is thirty years since 
we tried it in the company to which I refer, and we got sulphate of 
ammonia to that extent. In every ton of coal being burned in Britain, 
taking the ordinary value at the pithead—not the extreme price of to- 
day—there is sulphate of ammonia to the value of 10s. in the £1 worth 
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of coal. I believe we are within reasonable time when all the coal 
burned in Britain shall be treated first at the pithead, so that we will 
secure the sulphate of ammonia. I do not know the exact annual con- 
sumption of coal in this country, but taking it at only 30 million tons 
of coal, it will give 600,000 tons of sulphate of ammonia. That is a 
practical question. After the sulphate of ammonia has been extracted, 
the products from the coal will be equal to what are now obtained by 
burning it in the grate, and the products will be more suitable for the 
towns. I predict that within the next few years, in towns like London, 
Manchester, and Glasgow, coke, gas, or electricity will be used, and not 
coal, at the wasteful consumption of 10s. of sulphate of ammonia sent 
into the air, as well as sulphur and other bad products. The question 
requires to be a little more widely known. Sir George Bilby and many 
others are aware of it, and the matter has been dealt with in the 
technical papers. There is a great source of supply in our own country 
that could be utilised. 


Sir John Stirling Aimsworth, Bart., M_P., said :— 


I wish to bring before you a point of some moment—namely, in 
regard to the increase of the food-supply of the country. ‘That, of 
course, depends on the action’ taken and being taken by the Board 
of Agriculture. There is a way by which I think they can make our 
Boards of Agriculture, situated as they are in London, Dublin, and 
Edinburgh, more efficient than they are at present. I wish to ask 
this important Conference if it is a right thing that the Irish Board 
should be based on a representative constitution when neither the 
Scottish nor the London Boards are in that position. The Irish Board 
is backed up and supported by the Council of Agriculture in Ireland, 
which is composed of two members sent up from the county councils 
from all parts of the country, and added to their number is one-fourth 
of the Council, appointed directly by the Secretary for Ireland. I know 
that the Board of Agriculture for Scotland has the assistance of a 
Council of Agriculture, but it is entirely a voluntary council. It 
assists the Board to a large extent by voluntary and individual help, 
as any of the members present can tell. But I want to go further. 
Can they not have the Scottish Council placed on the same footing as 
the Irish Council, so that they will be a definite paid Council by the 
Government of the country, with the result that their assistance to the 
Board of Agriculture will be of much more. value than it can be at 
present? If we speak to any of the farmers, or any of their friends 
on the Irish Council, which is subsidiary and helpful to the Board of 
Agriculture in Ireland, we will learn that the members are drawn from 
all parts of Ireland, and are of different religions and different politics. 
No doubt there are Ulstermen, Nationalists, and probably Sinn Feiners 
on the Board, but I have been assured by members of the Board that 
there is never heard a word about religion or politics there. The only 
question is Irish agriculture, a matter which I am told they carry 
through extremely well. They have certainly an advantage, which 
Treland always has, of being able always to get. a good deal of money 
out of the Government. But I am sure the Council on Agriculture in 
Edinburgh to-day is quite entitled to have the same powers of spend- 
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ing as Ireland.. No doubt every one finds a great deal for the Secretary 
for Scotland to do, but I earnestly suggest (and the meeting, I am sure, 
will support me) that the Secretary should put into movement forces, 
so that the Board, voluntarily giving its assistance in Edinburgh, shall 
be placed upon a legal position, and have as much power and, I sug- 
gest, as much money as the Irish Board. Without saying more, I will 
leave the matter to his careful consideration. 

Two other matters I wish to mention as a representative of the 
County Council of Argyllshire. There are several meal-mills, of which 
we have heard a great deal, and which the county think may be re- 
started, and towards which we may possibly want a little assistance 
from the public funds. The other matter is the kelp industry, which 
has already been mentioned. The County Council of Argyllshire has 
a Committee now at work on the production and increase of kelp in 
that part of Scotland. I believe all we want is preliminary assistance 
in providing sheds, for, as any one who knows about the subject is 
aware, it is essential that there should be no danger of interference by 
the weather when the kelp is in a dried state. In these two matters 
the county of Argyllshire is largely interested, and it can certainly help 
toward the increase of fertilisers and feeding-stuffs. 

I will conclude with a word of warm congratulation that the Chair- 
man is at present occupying the position of head-man in Scotland. He 
is pleased to hear one of the English speakers remark, what is well 
‘known, that the whole system of agricultural government of Scotland 
has always been infinitely superior to anything in the rest of the 
United Kingdom. ‘The result of that is that the Secretary of Scotland 
has the whole machine in his hands. We all hope he will have health 
and strength to carry out all the reforms we are anxious to see. 


~The Secretary for Scotland: My concluding duty is that 
of moving a hearty vote of thanks to Professor Hendrick for 
his address. It was an address which was encyclopzedic in its 
wealth of knowledge, and which, I will only add, was entirely 
worthy of the occasion on which it has been delivered. I 
would like to say a single word about Mr Robert Cross’s speech. 
We must all remember that in war-time a certain amount of 
interference with economic laws is quite inevitable, and that 
there will be resulting inconvenience through that interference 
is equally inevitable. The Government has no interest in 
injuring any particular person or any body of persons: their 
sole care is the public interest ; and while, of course, I am well 
aware that any six men in a club corner could run the Govern- 
ment, or run the war for that matter, infinitely better than 
those who are there (and I have been reminded of that this 
afternoon), I only say to those who indulge in that form of 
criticism that we are doing our best under circumstances of 
quite unprecedented difficulty. 

I have been impressed not only by the idea which inspired 
this gathering, but also by the high standard which the dis- 
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cussion throughout attained and maintained. I do think that 
it is fitting that your Society, with its historic past, should lead 
the way in the regeneration of agriculture—for it is nothing 
else—that is proceeding to-day. The night of neglect of agri- 
culture has passed—the dawn is breaking; in fact, perhaps it 
is not too much to say that the day has come. To refer for a 
moment to the purpose for which I rose, I would ask you, 
bearing in mind not only the illuminating address from the 
Professor to which we have listened, but also his many and 
valuable services to agriculture, to accord to him an exceedingly 
cordial and hearty vote of thanks. 


Professor Hendrick, replying, thanked the meeting for the 
patience with which they had listened to a lengthy and, he 
was afraid, a somewhat technical’ address. 


Major Scott Plummer: I move a hearty vote of thanks to 
Mr Munro for presiding. We must all have been pleased to 
see the Secretary for Scotland occupying the chair at this Agri- 
cultural Conference. It is gratifying to know that he takes so 
much interest in agriculture, and that he realises that there is 
no other industry in Scotland which equals agriculture in import- 
ance. Mr Munro has said the dawn is breaking, that the night 
of agriculture is over. I only hope that is the case, but long 
experience of agriculture leads me to be a little bit sceptical 
about “the dawn.” But, at any rate, we have before us the 
prospect of progress in agriculture, whether the dawn is break- 
ing or not, and it will be avery good thing for us if we have 
the assistance of the Secretary for Scotland in guiding and 
helping us in the difficulties we will meet. 


The Secretary for Scotland: I thank you, Major Scott 
Plummer, and you, ladies and gentlemen, for your great kind- 
ness. It has been a pleasure to me to come among you 


to-day. 


DEMONSTRATION OF TRACTORS 
AND PLOUGHS. 


OcTOBER 1917. 


THE Directors of the Highland and Agricultural Society had 
under consideration, in June 1917, the advisability of holding 
a Tractor demonstration in the following autumn. They learned, 
however, that the project did not, at that time, commend itself 
to the Ministry of Munitions, and it was accordingly postponed. 

In the end of July the Society was invited by the Board of 
Agriculture for Scotland to consider the advisability of holding 
such a demonstration, and the Directors agreed to undertake it. 
The Board gave a grant towards the expenses of the demonstra- 
tion; and they also promised to lend specimens of the tractors 
in their possession, and to help in obtaining others. 

It was decided, in order to make the demonstration more 
generally useful and educative, to conduct it at three centres, 
in the neighbourhoods respectively of Edinburgh, Glasgow, and 
Perth. 


Sites. 


Excellent sites for the demonstration were readily secured 
at East Craigie Home Farm, Cramond Bridge, Edinburgh; 
Blackhill Farm, Maryhill, Glasgow; and Spoutwells and New 
Mains Farms, Scone, Perth. The thanks of the Society have 
to be recorded to the Right Honourable the Earl of Rosebery, 
K.G., K.T., President of the Society; Mr William G. Imrie, 
Blackhill; Mr William Robertson, Spoutwells ; and Mr James 
G. Bryden, New Mains, for having so kindly placed their fields 
at the disposal of the Society. 


Committees. 


The general arrangements for the demonstration were carried 
out by the Implements Committee, one of the Standing Com- 
mittees of Directors, and the local arrangements at each centre 
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were carried out by the following Local Arrangements 
Committees :— 

Edinburgh—Mr G. B. Shields, Dolphingston, Tranent, 
Convener; Mr Harry Armour, Niddrie Mains, Winchburgh; 
Mr Thomas Blair, Hoprig Mains, Gladsmuir ; Mr J. G. Dudgeon, 
Easter Dalmeny, Dalmeny; Mr J. T. M‘Laren, The Leuchold, 
Dalmeny ; and Mr Phipps O. Turnbull, Smeaton, Dalkeith. 

Glasgow—Mr Duncan M. Wallace, Paton Street, Glasgow, 
Convener; Mr William Elliot, Lanark; Mr Robert Findlay, 
Easter Cadder, Kirkintilloch; Mr James Gardner, South 
Hillington, Cardonald; Mr W. G. Imrie, Blackhill, Maryhill; 
and Mr James Wilson, Westburn, Cambuslang. 

Perth—Mr Hugh Martin, Flowerdale, Kinrossie, Convener ; 
Mr R. D. Thom of Pitlochie, Gateside; Lord Forteviot of Dupplin, 
Perth; Mr William Baxter, Tophead, Stanley; Mr James G. 
Bryden, New Mains, Scone; Mr David Ferrie of Parbroath, 
Cupar; Mr William Glen, Balgarvie, Scone; Mr William 
Robertson, Spoutwells, Scone ; and Mr John F. Smith, East- 
field, Bridge of Earn. 


Stewards. 


Much valuable service was given by Directors and Members 
of the Society, who acted as Stewards at the various centres. 


Board of Agriculture. 


The Directors desire to record the invaluable help which 
they received from officials of the Board of Agriculture for 
Scotland. 


Official Observers. 


While the object of the Directors was to provide a demon- 
stration, and not a competitive trial, it was felt that to derive 
the fullest benefit from the demonstration a Report on the per- 
formance of the tractors and ploughs was essential, and the 
following were nominated to form the Reporting Committee :— 

Mr Charles Douglas, D.Se., of Auchlochan, Lesmahagow, 

Chairman of Directors. 
» G. Bertram Shields, Dolphingston, Tranent, Convener of 
Implements Committee. 

» William Bruce, B.Sc., Edinburgh and East of Scotland 

. College of Agriculture, 

» George A. Ferguson, Surradale, Elgin. 

» J.T. M‘Laren, The Leuchold, Dalmeny. 

» George Will, Crichton Royal Institution, Dumfries. 

Professor R. Stanfield, Consulting Engineer ; and ; 

Mr John Stirton, Secretary. » 
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The Committee was instructed, in preparing the official 
Report on the demonstration, to give special attention to the 
following points :— 

(a) Weight of machine. 

(b) Mechanical design and construction. 

(c) Quality of work. 

(d) Time taken and attendance required. 

(e) Adaptability for ploughing different widths and depths. 

(f) Adaptability to various kinds of work, such as cultivat- 

ing, harvesting, road-haulage, and the like. 

(g) Ease and safety of handling. 

(h) Ease of turning, and space and time required for same, 

and uniformity of furrow ends in ploughing. 

(v7) Facility and efficiency of attachment of tractor to plough 

and other farm implements. 

()) Price. 


Nature of Ground. 


The ground at East Craigie consisted of a deep free loam, 
with occasional earth-fast stones. Part was in lea, part in 
stubble, and from part a potato crop had been taken. On the 
two larger fields, one of stubble and one of lea, there was a 
gradient, reaching at its steepest part 1 in 7. This gradient, 
which averaged about 1 in 12, occurred nearly equally through- 
out all the plots. 

At Blackhill both stubble and lea were provided, but on 
account of extremely wet weather before and on the days of the 
demonstration it was found impracticable to attempt plough- 
ing of stubble. The lea field consisted of tough old grass land, 
which when last ploughed had been set up in ridges, thus 
increasing the difficulties for multiple ploughs carried on 
frames which are adjusted by wheels. The gradients were not 
severe. 

The ground at Spoutwells and New Mains consisted of a free 
loam overlying a clay sub-soil, and was somewhat shallow on 
parts of the rising ground. Both lea and stubble were provided. 
The lea field was practically level, as was also one of the stubble 
fields, although on this latter the conditions were rendered 
somewhat more severe through dung being spread on the 
surface. On two other stubble fields there were stiff gradients, 
averaging about 1 in 9, and reaching a maximum in places, and 
for short distances, of 1 in 5:2. 


Laying out of Ground. 


The laying out of the ground at the three centres was under- 
taken by the respective Local Committees. As there was a 
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large number of entries, and it was desirable, for the conveni- 
ence of visitors, that the machines should be seen at work 
within as small an area as possible, the plots laid off were 
smaller than might otherwise have been considered desirable. 
These varied in extent from about ? of an acre at Hast Craigie 
to about 2 acres on the lea field at Spoutwells. 

Prior to the demonstration feerings were drawn by horse 
ploughs, and headlands were marked off 12 yards in width. 
At Edinburgh and Perth the system of ploughing was entirely 
winding or scaling—z.c., the tractor was required to plough out 
the land which lay between the feerings which bounded its 
plot. At Glasgow the machines were required to gather to the 
feering, which was in the centre of each plot. 


Conditions and Regulations. 


Exhibitors were left as free as possible to demonstrate the 
capabilities of their machines in the manner they considered 
most suitable. No restrictions were imposed as to the plough 
to be used, the number of furrows taken, or the speed of the 
tractor. The depth of ploughing was, however, prescribed, and 
varied at the different centres from 6” to 8” for lea, and from 
7” to 9” for stubble. Any machine which failed to plough to 
the required depth, or which was unable to perform the work 
to the satisfaction of the Stewards and Committee, was pre- 
vented from proceeding until the fault had been remedied. 

The demonstration occupied two days at each centre—the 
dates being: at Edinburgh, Wednesday and Thursday, 17th 
and 18th October ; at Glasgow, Monday and Tuesday, 22nd and 
23rd October; and at Perth, Friday and Saturday, 26th and 27th 
October. To suit the convenience of visitors it was arranged, 
so far as possible, that one half of each day should be de- 
voted to lea and the other half to stubble ploughing. Each 
machine, therefore, was expected to plough out its plot of 2 
of an acre, or one acre, in the course of a forenoon or after- 
noon. Work commenced each day at 9.30 or 10 o'clock and 
finished at 4, An interval for luncheon, and for moving 
ploughs from one field to another, was provided between 12.30 
and 2 o'clock. 
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REPORT BY CONSULTING ENGINEER. 
Implements Entered. 


Twenty-nine tractors took part in the demonstration. The 
number of ploughs was considerably greater, as several Tractor 
exhibitors sent more than one plough, and a number of Plough- 
makers entered ploughs independently. The following is a 
detailed description of the machines, alphabetically arranged 
according to the names of the exhibitors :— 


1, ALLDAYS GENERAL PURPOSE TRACTOR, 
invented and manufactured by Alldays & Onions 
Pneumatic Engineering Co., Ltd., Matchless Works, 
Birmingham—Price £ 

At the beginning of the demonstration an “ Oliver ” 
3-furrow self-lift plough, supplied by John Wallace & 
Sons, Ltd., Paton Street, Glasgow, was used, and later 
a “ Howard” 2-furrow plough. 


This tractor is designed for ploughing, cultivating, threshing, 
reaping, &c., and for road haulage. To render it suitable for 
the latter purpose, a three-point spring suspension is provided 
for the chassis, the fore end of which is carried on a stout coil 
spring interposed about the centre socket for the front axle 
beam. The rear springs, which are of the leaf type, are so 
arranged that it is possible to lock them out of action, thereby 
converting the rear suspension into a rigid chassis when re- 
quired for ploughing. 

In order to give increased adhesion, and thus reduce the 
tendency of the driving wheels to slip, the tractor is provided 
with a large ballast tank capable of holding 1200 lb. of water, 
and placed over the driving axle; the gross weight of bas 

tractor is about 55 cwt. 

' The driving wheels, which are of the usual steam Haken 
engine pattern, are 5 feet in diameter by 12 inches wide, and 
the front wheels are 33 inches in diameter by 6 inches wide ; 
the wheel base being about 94 inches. The tractor is not 
intended to track in the furrow; the tyre faces of the front 
wheels are flat. 

The power unit consists of a four-cylinder vertical engine, 
developing from 25 to 30 B.H.P., the normal speed being 
about 1000 revolutions per minute. The cylinders, which are 
in pairs, have a diameter of '4 inches with a stroke of 54 inches. 

There is forced-feed lubrication to the engine, the circulating 
pressure being about 8 lb.‘pé¥qutire inch. The engine is pro- 
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vided with a governor of the centrifugal type, which controls 
through the throttle. Both the throttle and ignition timing are 
under the independent control of the driver. 

The engine is designed to run on paraffin—petrol being used 
for starting. A Zenith carburetter is fitted, and a two-way 
cock is provided for making connection with either the petrol. 
or paraffin tank. The paraffin supply pipe is coiled round 
the exhaust pipe, and the vaporising arrangement is of a very 
simple type. The magneto is of the high-tension type with 


Fig. 27.—Alldays General Purpose Tractor, with Howard 2-furrow Plough. 


variable timing. The cooling water is circulated by means of 
a centrifugal pump. 

The transmission from the engine to the change-speed gear 
is through a leather-faced cone clutch—pedal controlled—and 
a flexible coupling. Three speeds forward and reverse are pro- 
vided, with a single roller-chain drive to the differential axle, 
from which the power is transmitted to the driving axle through 
roller chain and sprocket wheels. The gear and sprocket wheel 
ratios provide for a travelling speed of 14,24, and 5 miles per 
hour when the engine is running at its normal rate of 1000 
revolutions per minute. 

The belt pulley for driving .a threshing - mill or other 
machine is 18 inches diameter by 6 inches wide, and is geared 
to run at 250 revolutions per minute. 
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The steering is by hand wheel, worm shaft and gear, with 
chain barrel. 

Ample brake power-is provided, there being a pedal-worked 
band brake on the transmission shaft, and a hand-screw band 
brake acting on a drum on the rear axle. 

The general construction of the tractor is on substantial 
lines, while the design and arrangement of the various units 
seem to have been very well considered. 


2. THE “BULLOCK” CREEPING GRIP TRACTOR, | 
invented and manufactured by the Bullock Tractor 
Co., Chicago, Ill., U.S.A.; exhibited by the American 
Trading Co., 90/93 Fenchurch Street, London, E.C. 3 
—Price £435 f.o.b., New York, plus shipping expenses 
to this country. 

A Massey-Harris Self-lift 3-furrow Tractor Plough 
—weight 7 cwt. 3 qrs.—was demonstrated with the 
above tractor; the plough is invented and manufac- 
tured by the Massey-Harris Co., Ltd., Toronto, Canada, 
and 53/55 Bunhill Row, London, E.C. 1—Price £ 


The “ Bullock” tractor, which is of the “caterpillar” type, 
claims to be suitable for the usual farm operations, including 
road haulage. 

In this tractor there are two independently driven chain- 
track units—one on either side—the total effective tread on 
the ground being about 8 square feet. Hach track is composed 
of a number of one-piece shoes or sections, which are castings 
of high carbon steel capable of resisting excessive wear. The 
track sections are held together by high carbon case-hardened 
steel pins, working in bushes of the same material; the pins 
and bushes are removable should they require to be renewed. 
The track sections thus constitute two continuous chains or 
travelling bands, which pass over suitably formed sprocket 
wheels, those to the rear of the tractor being drivers, while the 
front ones are idlers; the sprocket wheels are held in position 
by strong angle beams which carry the bearings. The inner 
face of the track sections—when these are extended—form 
rigid smooth rails over which truck wheels roll. The entire 
weight of the tractor—about 654 cwt. complete—is borne by 
these truck wheels, three on either side. 

The motive power from the engine is transmitted through 
a friction clutch and bevel gearing to a first reduction shaft, 
which is set transversely with respect to the tractor’s length. 
One end of this shaft carries the usual belt pulley for driving 
stationary plant; the pulley is 12 inches in diameter and its 
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‘speed is 575 revolutions per minute. There is a second re- 
duction shaft driven by wheel gearing from the first one, and 
provided with a pair of expanding clutches—one at either end. 
These clutches work independently of each other, and are con- 
trolled by two levers at the driver’s seat. On the shaft of each 
clutch there is a sprocket wheel, and roller chains connect 
these with sprockets on a pinion shaft through which the 
power is transmitted to the driving sprocket wheels. The 
steering of tractors of this type is effected by varying the 
speed of one chain track relative to the other by means 


Fig. 28.—“‘ Bullock” Creeping Grip Tractor, with Massey-Harris Sef-lift 3-furrow Plough. 


of the levers operating the friction clutches on the second 
reduction shaft. By holding the power on one chain 
track and releasing the other the machine can be turned 
completely in its own length. Each entire chain track, 
together with its truck wheels, driving sprocket and idler, | 
is hung from the centre of the main frame of the tractor 
and rocks on an axle, independent of the other track. This | 
arrangement permits of one track travelling over ground of 
higher elevation than the other. A pair of pedal operated 
band-brakes are also fitted to the second reduction shaft. The 
‘controlling friction clutches seem to be very sensitive, and the | 
steering of the tractor should not be difficult. The tractor | 
‘has, no change-speed gearing except for reversing, and the 
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control in this respect appears to be limited by throttling the 
engine speed. The speed of the tractor is 2} miles per hour, 
forward and reverse. 

A spring draw-bar is provided for taking up any shock in the 
event of the plough striking an obstruction. 

The “Bullock” tractor is driven by a four-cylinder vertical 
Waukesha engine, stated to be capable of developing 35 B.H.P. 
at a speed of 900 revolutions per minute. The cylinders, which 
are cast in pairs, have a bore of 44 inches with a stroke of 62 
inches. A Dixie high-tension magneto with variable timing, 
and equipped with an impulse starter, is fitted, the latter per- 
mitting easy starting. The engine, which is provided with a 
Bennett carburetter, works on paraffin, with petrol for starting. 
The air is drawn through a cleaner, which prevents dust and 
sand from getting into the cylinders. 

The radiator is a large drum-shaped vessel at the front of the 
tractor, and holds about 35 gallons of water. A smaller drum 
to the side of the radiator contains the fuel, and has two com- 
partments for paraffin and petrol respectively. 

The lubrication is effected through a pump, which forces the 
oil into the gear-case and into each of the oil pockets in which 
the ends of the connecting-rods dip. 

The over-all dimensions of this tractor are 9 feet long by 
6 feet 9 inches wide. 


3. THE WALLIS JUNIOR TRACTOR, invented and 
manufactured by the Wallis Tractor Co., Racine, Wis- 
consin, U.S.A.; exhibited by the Ancona Motor Co., 
Ltd., 78/82 Brompton Road, London, 8.W. 2—Price 
£395. 

This tractor was drawing a J. I. Case “ Enicar’ 
Plough, invented and manufactured by the J. I. 
Case Plow Works, Racine, Wisconsin, U.S.A.—Price 
£48, 10s.; and later a Sellar 3-furrow plough was 
used for lea ploughing. 


The Wallis Junior Tractor has two driving wheels at the 
back, and a steering wheel at the front in. the middle; a 
three-point suspension for the entire body of the tractor is 
thereby obtained, thus tending to eliminate the possibility 
of all twisting strains. 

The engine and the whole of the transmission mechanism 
is in one unit attached to the main frame, which is of very 
rigid construction, being made up of steel plate rolled into a 
U-shaped section. This frame forms an oil reservoir for. the 
motor and the transmission mechanism, which it entirely 
encloses, also keeping the parts free: from dust. The rear 
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axle casings are fixed to the same frame, to the back end of 
which is riveted a cast-steel box for enclosing the gear wheels 
on the rear axle, which is in two halves;.the whole combina- 
tion thus forms a very strong, rigid, and compact unit. 

The power is transmitted from the engine through an ex- 
panding shoe-type clutch running in oil and a gear-box to the 
differential, the shaft of which carries two broad steel pinions 
gearing with two forged steel toothed wheels keyed to the 
respective inner ends of the two portions of the rear axle; the 
total speed reduction between the engine and the driving 


Fig. 29.— Wallis Cub Junior Tractor, with Case Self-lift 2-furrow Plough. 


wheels is about 50 to 1. The gear wheels on the rear axle 
are always in mesh with the driving pinions on the second 
reduction shaft, and run in the same oil-bath as the rest of 
the transmission gearing. Hyatt roller bearings—13 altogether 
—are fitted to the transmission gear shafts, also to the front 
and rear wheels. 

Two forward speeds and a reverse are provided; a speed of 
24 miles per hour is obtained with the low gear, and the high 
gear gives a speed of from 34 to 4 miles per hour. 

A belt pulley, 18 inches in diameter by 6 inches broad, and 
running at 430 revolutions per minute, for driving stationary 
plant, is mounted on the left side of the tractor, just behind the 
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engine. It is attached to the sliding gear shaft of the trans- 
mission, and is controlled through ‘the main motor clutch ; 
se: belt horse- -power delivered from this pulley is stated to 

e 26. 

The driving wheels are 4 feet in diameter and 12 inches 
broad on the face; the front steering wheel is 30 inches in 
diameter, 8 inches wide, and spring-mounted. 

As the drive is taken through the hub and spokes of the rear 
wheels, special attention seems to have been given to their con- 
struction. The rims are of rolled channel section, while the 
spokes are made from flat strips of steel, thus combining light- 
ness with stiffness. 

The length of the wheel base is 8 feet 4 inches, the total 
width being 5 feet, and the length over all is 11 feet 7 inches. 

The total weight of this tractor is a little over 262 cwt., and 
itis stated to have a tractive capacity equal to its own weight 
on the low gear at the normal rate of engine speed. 

The motive power is obtained froma four-cylinder vertical 

engine, with a bore and stroke of 4} inches and 53 inches re- 
spectively ; it is rated to develop about 30 B.H.P. at a normal 
speed of 900 revolutions per minute. The cylinders are‘ cast 
en bloc,,and they are fitted with removable liners made of a 
close- grained special cast-iron which adds materially to the 
life of the engine. These liners are machined on the outside 
as well as on the inside, and it is therefore possible to have the 
cylinder’ wall thinner than can be obtained with the ordinary 
rough casting ; consequently the cylinder is much better cooled, 
aid the: consumption of lubricating oil is reduced. 
_ The carburetter contains two float chambers—one for parathi 
the other for petrol—which are connected by a simple device 
to one jet. The engine is started up on petrol and switched 
over in a few minutes to paraffin. The paraffin is atomised 
and mixed with air, and then passed through a vaporiser ; at 
the entry of the mixture into the cylinders it mixes with cold 
air which is drawn over a water-jet, the water being atomised. 
This method appears to result in a very satisfactory combustion 
of the fuel. 

The magneto is of the high-tension type equipped with im- 
pulse starter, which enables the engine to be started on the 
magneto, usually on the first or second turning of the crank. 

The governor is of the hydraulic type, and its action is 
obtained by the force of the cooling water pressing against 
a flexible diaphragm just after it leaves the circulating pump. 
The pressure of the water varies with the speed of the pump, 
which is driven by a two-stud coupling on the face of the 
fan pulley, the latter being fixed to the engine shaft. The 
action of the diaphragm is transmitted through a spring con- 
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nection to the throttle valve; the operator fixes the throttle 
for the speed desired, and the governor maintains that speed. 

Considerable thought has evidently been given to the 
design and construction of this tractor, which embodies many 
important features. The material used appears to be of high- 
class quality, and it has been arranged to the best advantage 
so as to give the greatest strength for the least weight. The 
system of lubricating the moving parts is specially good, and 
the wear and tear on these parts should be reduced to a 
minimum. 


4, THE WEEKS-DUNGEY “NEW SIMPLEX” AGRI- 
CULTURAL TRACTOR, invented and manufactured 
by W. Weeks & Son, Ltd., Perseverance Ironworks, 
Maidstone; exhibited by Barclay, Ross, & Tough, 
Balmoral Buildings, 67/71 Green, Aberdeen— Price 
£295. Extra for spare wheels, with rubber tyres for 
road haulage work, £60. 


The “ New Simplex” is a four-wheel tractor, and is not meant 
primarily for road haulage, but it can be supplied with a set of 
interchangeable rubber-shod wheels for running on roads. 

The chassis, which is rectangular in shape and built of 
channel section steel, is supported on the front axle through 
semi-elliptical leaf springs, while the rear part of the chassis is 
directly attached to the back axle brackets. 

Motion is communicated to the driving wheels through 
pinions meshing with large cast-steel spur gear rings bolted to 
the spokes of the wheels. There is no toothed differential 
mechanism as in other tractors, and normally only one of the 
rear wheels is permanently driven. When hauling, the other 
wheel is put into action through a dog-clutch mounted on the 
driving pinion shaft and operated by a lever near the driver’s 
left hand; when turning at the headlands this clutch has to be 
disengaged and only the permanently driven wheel is then in 
action. This arrangement is certainly simple, and obviates the 
usual type of somewhat complicated differential mechanism. 

Three speeds forward and reverse are provided, operated by a 
gate control lever. The second speed, which permits of a 
travelling rate of about 24 miles per hour, is used when plough- 
ing. A disc clutch is fitted and worked by a pedal. 

The driving and front wheels are made of a special grade of 
. cast iron; the driving wheels are 40 inches in diameter, and are 
easily removed when it is required to replace them with the 
rubber-shod wheels for road haulage. The front wheels are 
30 inches in diameter, and the wheel base is only 4 feet 9 inches. 
The steering is by rack and pinion through the usual hand 
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wheel, and there is a foot brake on the short gear shaft behind 
the gear-box. 

The total weight of this tractor is 35 cwt., of which the rear 
axle bears 23 cwt. and the front axle 12 ewt. : 

It is not usually fitted with a belt pulley for driving 
stationary plant, but, if required, one can be added at a small 
extra cost. 

The motive power is obtained from a four-cylinder vertical 
Waukesha engine, capable of developing 224 B.H.P. at about 
1000 revolutions per minute. The cylinders have a bore and 


Fig. 30.— Weeks-Dungey “ New Simplea” Tractor, with Sellar 3-furrow Plough. 


stroke of 4} inches and 5? inches respectively. The engine is 
provided with a Zenith-type carburetter, and works on paraffin, 
after starting on petrol. An automatic governor is fitted, and 
it is set to cut out when the speed exceeds a certain limit. 
Ignition is obtained from a Dixie “40” high-tension magneto 
of the usual type. 

The cooling water is circulated by a centrifugal pump, and 
the radiator, which is made up of small-bore plain vertical tubes, 
is demountable for cleansing and repairs; there is also a sup- 
plementary water supply in a tank athwart the driver’s seat. 

The “ New Simplex” tractor appears to be strongly built, and 
it is designed on simple and effective lines ; the short wheel base 
enables it to turn in a comparatively small radius. 
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5. THE SAMSON TRACTOR, SIEVE-GRIP MODEL, 
8.25, invented’ and manufactured by the Samson 
Sieve-Grip Tractor Co.; exhibited by F. S. Bennett, 
Ltd., 24/27 Orchard Street, Oxford Street, London, 
Wik 

This tractor was drawing a 3-furrow plough, made 
by Messrs E. & H. Roberts, of Deanshanger. 


The outstanding features of this tractor, which is of the 
three-wheel type, are the general arrangement of the frame 


Fig. 31.—Samson Sieve-Grip Tractor, with Roberts 3-furrow Plough. 


and the novel construction of the rims of the driving wheels. 
The side members of the frame are of rolled channel section 
steel, the front ends being bent upward and forward, and 
joined at the head by a bracket casting, which also serves as 
the bearing for the fork supporting the centrally placed steer- 
ing wheel. The back axle is fixed, and the rear wheels are 
driven by built-up roller pinions on the ends of a differential 
countershaft and meshing with spur gear rings bolted to a 
flange, which is cast integral with the wheel. The driving 
wheels are of crucible cast steel, and the rims are formed with 
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open spaces between the cross-strakes, which are arranged ina 
“herring-bone” pattern, and a plain or centre tread 6 inches 
wide. The idea underlying this arrangement is to provide an 
efficient grip on the land combined with a plain tread suit- 
able for road traction. The driving wheels are 40 inches in 
diameter and 18 inches broad, the front wheel being 28 inches 
in diameter by 15 inches wide, and is furnished with the usual 
raised central flange on the outside of the rim. 

The power is transmitted through an expanding clutch and 
suitable gearing to the differential, a right and left dog-clutch 
being interposed to give one forward and a reverse drive; on 
. the ends of the differential countershaft the two roller pinions 
are fixed, which engage with the gear rings on the driving 
wheels. 

A belt pulley for driving stationary plant is attached to the 
end of a cross shaft, and runs at the speed of the engine shaft. 

The steering is by hand wheel and enclosed worm-shaft 
gearing, with “the worm wheel mounted on the pin of the 
front wheel fork. There is a pedal-worked band brake on 
the differential casing. 

The over-all length of the tractor is about 12 feet and the 
width is 5 feet 2 inches, while the gross weight is 48 cwt. 

The motive power is supplied by a 4-cylinder vertical engine, 
developing 25 B.H.P. at a speed of 650 revolutions per minute ; 
the bore and stroke are 44 inches and 62 inches respectively. 
The engine is designed to run on paraffin after starting on 
petrol, a special vaporising arrangement being provided. 

The air, before being supplied to the carburetter, is drawn 
through water contained in a Bennett screener, which cleanses 
the air and saturates it with moisture; the moist air is found 
to assist materially in suppressing pre-ignition in the engine. 

A high-tension magneto with a fixed ignition point is fitted, 
and provided with a current switch operated from the driver’s 
seat. There is also a small hand wheel near the driver’s seat 
for instantly varying the cut-in-and-out range of the governor, 
which is placed between the engine and radiator. 

Efficient means are provided for lubricating the various parts 
of the engine and mechanism, the oil being circulated by a 
pump and re-used. 

This tractor is built on substantial lines, and is stated to 
be capable of exerting 10 horse-power at the draw-bar. An 
effective grip of the land appears to be obtained from the 
particular form of construction adopted in the driving wheels, 
though it would appear necessary to protect the gears from the 
dirt which finds its way through the openings in the wheel 
rims. 
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6. THE ALLIS-CHALMERS TRACTOR, invented and 

manufactured by the Allis-Chalmers Manufacturing 

Co., Milwaukee, U.S.A.; exhibited by F. S. Bennett, 

Ltd., 24/27 Orchard Street, Oxford Street, London, 
Wal: 

The tractor was drawing an Oliver 2-furrow plough. 


The Allis-Chalmers is a three-wheel, two-track tractor, the 
front or steering wheel being in line with the off-side rear 
wheel, both of these wheels tracking in the furrow, making the 
tractor self-steering. 


Fig. 32.—Allis-Chalmers Tractor. 


The chassis frame is a single-piece casting of steel, and this 
method of construction doubtless adds to the strength and 
rigidity of the structure. 

The two rear wheels are driven by means of roller pinions, 
which engage with spur gear rings attached to the internal 
faces of the wheel rims; the teeth on the gear rings are 
U-shaped to correspond with the teeth on the roller pinions. 
There is the usual speed reduction gearing interposed between 
the engine shaft and that carrying the roller pinions, also a 
differential mechanism. 


| 
; 
: 
| 
H 
- 
; 
j 
: 
: 


DEMONSTRATION OF TRACTORS AND PLOUGHS. 311 


The tractor is provided with one forward speed and reverse, 
the gear being on the same axis as the engine crank-shaft. 
The clutch, which is operated by lever, is of the expanding 
type, with two fibre-faced shoes, and is embodied in the fly-wheel, 
which is extra heavy. 

The belt pulley, 144 inches in diameter by 64 inches wide, 
for driving stationary machinery, is mounted on an extension 
of the crank-shaft, and runs at the engine speed. 

The rear wheels are 56 inches in diameter by 12 inches 
broad on the face, and the front wheel is 32 inches in diameter 
by 6 inches wide. The steering is by hand wheel operating 
through worm and wheel gearing. 

The wheel base is 8 feet, and the over-all length is 11 feet 
8 inches, 

The weight of this tractor is 44 cwt. 

The engine is of the horizontal type with two opposed 
cylinders, 51 inches bore and 7 inches stroke, and with opposed 
cranks—the crank-shaft being parallel to the rear axle. Ata 
normal speed of 720 revolutions per minute, the engine is 
capable of developing 18 B.H.P., with a pull at the draw-bar 
equivalent to 10 H.P. 

Paraffin is used as a fuel, with petrol for starting purposes, 
and a Kingston twin-fuel carburetter-vaporiser is fitted; the 
governor acts upon the throttle. 

The ignition is obtained from a high-tension magneto with 
variable firing control. 

All the gearing, except the main drive to the rear wheels, is 
contained in oil-tight casings, and a forced-feed lubricating 
system is adopted, supplying oil to the engine bearings and 
other parts. 

The tractor seems to be strongly built, and all the various 
parts of the mechanism are easily accessible. 


7. THE EMERSON FARM TRACTOR, MODEL E.B,, 
with Power Hoist Attachment and Power Lift, Emer- 
son 3-furrow 12-inch bottom Plough, No. 73, invented 
and manufactured by the Emerson Brantingham Im- 
plement Co., Rockford, Illinois, U.S.A.; exhibited by 
Brainsby’s, Ltd., Broadway, Peterborough. Price: 
Tractor, £510; Tractor with Power Hoist Attachment, 
£530; Plough, £65. 


The Emerson is a four-wheel, four-track tractor, the front 
wheels being set wider apart than the rear ones, enabling one 
wheel to track in the furrow, thus making the tractor self- 
steering when ploughing 
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A special feature of this tractor is the plough-hoisting gear 
operated from the engine fly-wheel, which is provided with a 
peripheral groove, into which a suitably shaped friction wheel 
can be made to engage, its motion being conveyed through 
worm-gearing to a chain hoisting mechanism connected with a 
small derrick attached to the rear of the tractor frame. By 
means of this arrangement the plough can be lifted bodily, on 
reaching a headland, by the operator depressing a pedal. The 
above attachment in conjunction with the plough makes an 


Fig. 33.—Hmerson Farm Tractor, and Power-lift Emerson 3-furrow Plough. 


efficient and easily manceuvred combination, being under the 
control of a single operator. 

The chassis frame is built up of channel section steel, and is 
rectangular in plan; the width across the frame appears to be 
somewhat less than is the usual practice for four-wheel tractors, 
and should result in a strong and rigid structure. 

The final drive to the rear wheels is through pinions gearing 
with spur wheels attached by brackets within the rim of the 
driving wheels. The diameter of these spur wheels being con- 
siderably less than that of the driving wheels, permits of ample 
clearance between them and the ground, thus minimising the 
tendency of the gears being fouled by dirt, &c.. The driving 
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wheels are 5 feet in diameter by 12 inches wide on the face. 
The wheel base is 7 feet 9 inches, and the width across. the 
front wheels is 6 feet 94 inches, while the rear wheels measure 
4 feet 44 inches across. 

The front axle is pivoted at its centre, and thereby gives a 
three-point suspension to the chassis, enabling it and the front 
axle to adapt themselves to irregular ground; the steering gear 
is a modification of the Ackerman system, as adopted on most 
motor-cars, and is operated by hand wheel. 

The weight of this tractor is stated to be 50 cwt. The power 
from the engine is transmitted through a fibre-faced cone clutch 
and bevel gear to a change-speed gear-box, in which provision is 
made for three forward speeds and a reverse with a gate 
control; the gear ratios allow for a travelling speed varying 
from 1? to 4? miles per hour. 

Combined with the gear-box there is a short cross shaft carry- 
ing a belt pulley 14 inches in diameter by 9 inches wide, and 
having a normal speed of 560 revolutions per minute; the belt 
pulley is fitted with an independent clutch whereby. it is held 
stationary unless required for driving machinery. The gear- 
box also contains the differential mechanism, and on the ends 
of its shaft are the pinions which give motion to the driving 
wheels. 

The power unit consists of a four-cylinder vertical engine 
placed fore and aft on the chassis frame. The cylinders, which 
are cast in pairs, have a bore and stroke of 44 inches and 5 
inches respectively, and the engine is rated to develop 30 B.H.P. 
at a normal speed of 800 revolutions per minute, with an output 
of 20 B.H.P. at the belt pulley and the equivalent of 12 H.P. at 
the draw-bar. Special provision is made for effecting adjust- 
ments at the big end of the connecting-rods. 

The engine is fitted with a Wilcox-Bennett paraffin car- 
buretter and a Bennett air filter; petrol is used for starting 
purposes only. 

The ignition is by a K.W. high-tension magneto, and the 
engine is governed on the throttle by means of a Pickering- 
type governor. 

The Emerson Tractor appears to possess the elements of a 
compact and easily worked combination, which has been 
designed on substantial lines. 
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8. THE CLEVELAND TRACTOR, invented by Rollin H. 
White, Cleveland, U.S.A., and manufactured by the 
Cleveland Motor Tractor Co., Euclid, Ohio, U.S.A., 
exhibited by Burford & Co., Ltd., 16 Regent Street, 
London, 8.W. 1.—Price £300, delivery London. 

This tractor had attached to it a 2-furrow Oliver 
Plough. 


The Cleveland Tractor is driven by means of two travelling 
chain-belts constituting tracks, upon which the weight of the 


Fig. 34.—Cleveland Tractor, with Oliver Self-lift 2-furrow Plough. 


tractor is distributed through six rollers—three to each track— 


which are in contact with the inner faces of the links forming 
the chain. The effective length of each track is 50 inches, with 
a width of 6 inches, representing a total track surface in con- 
tact with the ground of 600 square inches; and since the 
tractor weighs 2750 lb, the intensity of pressure on the 
ground is about 4°6 lb. per square inch. 

The chain-tracks are carried by suitably formed. sprocket 
wheels, and the drive is transmitted to the tracks through 
two spur pinions, which engage with the internal teeth of 
gear-wheels forming part of each rear sprocket wheel. The 
countershaft carrying these spur pinions is in two parts, and 
the drive from the engine is transmitted thereto through the 
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usual cone clutch, bevel gear, and differential. On either side 
of the differential, and attached to its respective portion of the 
countershaft, there is a brake drum fitted with an encircling 
band, which can be tightened on the drum by means of a screw 
and toggle-joint mechanism. The steering is by hand wheel, 
and at the bottom of the steering spindle there is a spur wheel 
which meshes with two other spur wheels—one on either side 
—and these operate the brake-band tightening mechanism. 
The steering of the tractor is effected by tightening one or 
other of these brake-bands, thus causing the travelling speed of 
one chain-track to be varied relative to the other; the tractor is 
stated to have a steering radius of about 10 feet. 

All the pins and bushes in the chain-track are of hardened 
steel, and ample provision is made for their lubrication. 

The frame is of channel section steel, and the front cross- 

member is supported at the centre by an inverted transverse 
leaf-spring, the ends of which are shackled to lugs depending 
from horse-shoe brackets attached to the chain-track side 
frames. This constitutes a three-point suspension for the 
chassis frame, which is free to rock about the pin connection 
of the leaf-spring to the cross-member. . 

The total over-all length of the tractor is 8 feet, width 50 
inches, height 52 inches, with an underneath clearance of 12 
inches. The distance between sprocket wheel centres is 38 
inches, which is equivalent to a wheel-base of the same length. 
The total weight of this tractor is about 244 cwt. 

The engine is a four-cylinder vertical heavy type, having a 
bore of 3} inches with a stroke of 54 inches, and develops about 
20 B.H.P. at a normal speed of 1000 revolutions per minute ; 
the draw-bar pull is stated to be equivalent to 12 H.P. 

The engine is set fore and aft on the frame, and a belt pulley, 
8 inches in diameter by 6 inches wide, is attached to an exten- 
sion of the engine shaft, and is in front of the tractor. 

Paraffin is used for normal running, with petrol for starting. 

_ The carburetter is of the Kingston type, with a two-way con- 
nection for the two fuels. 

Ignition is obtained by means of a high- tension U.S.A. 
Eisemann magneto. No governor is provided, the entire control 
being by the throttle-valve through a pedal. The tractor has 
one forward speed and reverse. 

The whole of the transmission gearing, including the final 
drive to the sprocket wheels, works in oil, and is thoroughly 
protected from dirt and foreign matter. 

The Cleveland is a very compact tractor, and is strongly 
built; the comparative short equivalent wheel base should 
render it easy to manipulate at the headlands. 
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9. THE CHASE FARM TRACTOR, invented and manu- 
factured by the Chase Tractor Co., Syracuse, U.S.A.; 
exhibited by Clifford & Co., 1 Mermaid Court, Borough, 
London, S8.E.1. (Motor Works— Sidcup, Kent.)— 
Price £ 

A Begg 2-furrow Tractor Plough was used, invented 
and manufactured by Robert Begg & Sons, Dalry, 
Ayrshire. Price £40. 


The Chase is a three-wheel, three-track tractor, and the 
motive power is obtained from a four-cylinder vertical engine of 
the Waukesha type, and capable of developing 24 B.H.P.; the 
envine is set with its crank-shaft across the frame at the front. 


Fig. 35.—Chase Farm.Tractor, with Begg 2-furrow Plough. 


The drive is transmitted through an expanding clutch and a 
single enclosed chain to a change-speed gear, which provides 
for two forward speeds and a reverse; the final drive is by spur 
pinions, mounted on the ends of a countershaft to spur gears on 
the rear wheels. 

Instead of the usual differential gear, there are two dog- 
clutches on the countershaft—one or other being put into action 
when the tractor requires to be turned. at the headland. 

The frame is.of the girder pattern, having an upper and lower 
member with diagonal bracing. The lower member is horizontal 
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and carries the engine and transmission gearing; the upper 
member is inclined upwards, and at the highest point carries the 
steering head bracket. 

The steering is by hand wheel and worm gearing, and the 
front wheel is coil-spring mounted in its fork. 

The Chase tractor weighs about 40 cwt. 


10. THE “CASE” AGRICULTURAL TRACTOR, = in- 
- vented and manufactured by the J. I. Case Threshing 
Machine Co., Racine, Wisconsin, U.S.A.; exhibited by 
J. B. Ferguson, Ltd., Chichester Street, Belfast:— 
Price £400. 
A “Case,” 2-furrow Plough was drawn. by this 
tractor. yD eaha 


The “ Case” is a four-wheel, four-track tractor, provided with 
a four-cylinder vertical engine capable of developing 18 B.H.P., 
with an equivalent of 12 H.P. at the draw-bar. The engine is 


Fig. 36.—Case Tractor, with Sellar 2-furrow Plough. 


set across the frame, and the drive is transmitted through an 
asbestos-faced expanding clutch, and change-speed gear to a 
countershaft carrying the spur pinions which engage with the 
gear wheels on the driving wheels. A locking device is provided 
for the rear axle, so that for certain conditions, should slipping 
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occur, both wheels can be locked to drive. The change-speed 
gears provide for forward speeds of 24 and 34 miles per hour, 
and a reverse. The transmission clutch also controls—through 
a brake operated from the clutch lever—the belt pulley for 
driving stationary plant; the belt pulley is provided with a 
flange on the inside edge. Hyatt roller bearings are used for 
the transmission shafts and the rear axle. 

The frame of the tractor is of channel section steel, and the 
rear axle is supported by a casting which extends across and is 
bolted to the frame. The front axle is of the automobile type, 
and is pivoted at the centre of the front cross member, making 
a three-point suspension for the tractor frame. The steering, 
which is non-reversible, is by worm and segment. 

The weight of this tractor is about 33 cwt. 

The Case is a well-designed tractor of substantial con- 
struction, and it appears to have an ample margin of power 
at its disposal. It has a comparatively short wheel base, 
which permits of quick turning at the headlands; it is also 
easy to work and control. 


11. THE FOWLER MOTOR PLOUGH, invented and 
manufactured by John Fowler & Co. (Leeds), Ltd., 
Steam Plough Works, Leeds.—Price £336. 

The Fowler Motor Plough embodies the Wyles 
Patents, and also the subsequent inventions and im- 
provements of John Fowler & Co. 


This motor plough can also be used for cultivating, harrow- 
ing, and similar farming operations. It may also be arranged 
with a belt pulley for driving such stationary machinery as 
comes within its power; a special attachment for this pur- 
pose, and fitting in front of the radiator, can be supplied at 
an extra cost. 

The engine is designed to work on petrol or benzol, but a 
vaporiser for using paraffin as fuel can be fitted at an extra cost 
of £6, 3s. 

The frame of the plough is so arranged that either one or two 
furrows can be cut; the standard implement cuts two furrows 
84 to 103 inches in width, and the depth can be varied from 4 
to 8 inches. 

The ploughs are carried on an independent steel under-frame, 
which is attached to a main upper-frame at the forward end in 
such a manner as to allow lateral adjustment. The back end 
of the plough frame. is carried on rollers sliding between 
horizontal guides fixed to the main frame. Arrangements are 
also made so that the back end of the plough frame can be fixed, 
if necessary, for ploughing on hillsides. 
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The driver is provided with a seat, which is carried by a 
skid wheel running in the furrow, and the depth of the work 
can be varied at will from the driver’s seat. 

The depth of furrow is regulated by handles between the 
driving wheels for the front end of the plough, and by means 
of a lever on the skid wheel for the back end of the plough. 
Levers are also provided for lifting the front and back ends of 
the plough. 

The over-all length of the motor plough is 14 feet 3 inches, 
width over axle caps is 3 feet 44 inches, and the approximate 
weight is 22 cwt. 


Fig. 37.—Fowler Motor Plough. 


The driving wheels are 44 inches in diameter by 6 inches 
wide, and are made of wrought steel. They are fitted with 
elevating and depressing gear, by means of which the depth 
of the furrow is regulated; one wheel runs in the furrow and 
the other on the land. 

The motive power is obtained from a two-cylinder vertical 
engine with opposed cranks, and set fore and aft at the front 
end of the main frame. The cylinders have a bore and stroke 
of 4 inches and 5 inches respectively, and the engine is capable 
of developing about 14 B.H.P. at a speed of 1100 revolutions 
per minute; a sensitive governor of the centrifugal type is 
fitted, and maintains a practically constant speed for all con- 
ditions of load. 
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The transmission is through a ferodo-faced cone clutch, 
phosphor bronze worm and worm-wheel speed reduction 
mechanism, change speed gear, and steel driving pinions, which 
engage with steel gear rings attached to the driving wheels. 
The driving pinions are fitted with clutches, operated from the 
steering end of the plough, to allow of one or other of the 
pinions to be put out of action, so as to enable the machine 
to be turned short at the headlands. 

The main friction clutch, connecting to the engine, is oper- 
ated by a lever attached to the left-hand steering handle of the 
plough, and so arranged that the driver, by closing his hand on 
the lever, releases the clutch, and by opening his hand allows 
it to engage. All the gears are enclosed in oil-tight casings. 

The engine is fitted with a Zenith carburetter and high- 
tension magneto ignition. 

The change speed gear provides for travelling speeds of 1°5 
and 2°2 miles per hour, and a reverse. 

The lubrication is by gravity pressure feed, and the oil is 
turned on and off by the same switch by which the current 
from the magneto is controlled, so that the engine cannot be 
started without the oil being turned on, and vice versd. 

A large radiator for cooling the circulating water is provided, 
and the water is circulated on the thermo-syphon principle. 

The motor plough is constructed on strong and substantial 
lines, and appears to work efficiently; it is- also simple to 
manipulate. 


12. THE G. W. W. TRACTOR; exhibited by Gaston, 
Williams, & Wigmore, Ltd., Alexandra House, Kings- 
way, London, W.C.—Price £450. 

This tractor was first demonstrated with a La 
Crosse 3-furrow plough, and later with a 3- furrow 
Sellar plough. ; 


The G: W. W. Tractor is of the four-wheel two-track type, 
with both wheels on the off-side running in the furrow; 
ordinarily the combination of tractor and plough is operated 
by one man. 

The motive power is obtained few a four-cylinder: vertical 
engine of the Waukesha type, the cylinders being cast in pairs, 
and having a bore of 44 inches with a stroke of 5% inches. The 
engine is capable of developing 30 B.H.P. at a normal speed 
of 900 revolutions per minute. 

Paraffin is used as a fuel, with.petrol for starting. 
~ A Kingston carburetter is fitted and acts in conjunction 
with a Waukesha induction heater—the induction and exhaust 
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pipes being cast integrally—which appears to effect satisfactory 
vaporisation of the paraffin. 

A Remy high-tension magneto is provided for the ignition, 
and the starting and engine controls are simply arranged. 

The transmission is through a four-shoe counterbalanced 
expanding clutch, change-speed gear of the selective sliding 
gear type, differential, and spur pinions, which engage with 
gear wheels fixed to the driving wheels. The driving wheels 
are mounted on a substantial live axle carried by long bearings 
in a bracket attached to the frame. This arrangement eliminates 
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Fig. 38.—G. W. W. Tractor, with La Crosse 3-furrow Plough. 


wear in the wheel hubs, and gives a correct gear alignment. 
The construction of the driving wheels, and the attachment 
of the gear wheels to them, is on strong lines; there are 
twenty - six spokes in each wheel, and in addition the gear 
wheel attachments brace the main driving wheel at six points. 
The driving wheels are 60 inches in diameter by 10 inches 
wide, and the front wheels are 46 inches in diameter with a 
tyre face 4 inches wide. The wheel base is 7 feet 6 inches 
in length, and the width of the tractor is 6 feet 24 inches; the 
inside radius of its turning circle is approximately 6 feet. 

The weight of the tractor is about 48 cwt., and the intensity 
of pressure between the driving wheels and the ground is 
claimed to be about 10 1b. per square inch, 
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Two forward speeds and a reverse are provided, the ploughing 
rate being from 14 to 3 miles per hour, and on the road a speed 
of 44 miles per hour can be attained. 

The belt pulley for driving stationary plant is 13 inches in 
diameter by 7 inches wide, and is keyed to the transmission 
shaft close to the friction clutch, by which it is operated, so 
that it revolves at crank-shaft speed. 

The steering gear is of the worm and segment type through a 
hand wheel. 

Hyatt anti-friction roller bearings are fitted where necessary, 
and all the bearings are of liberal dimensions. 

The general design of the tractor seems to be on sound 
engineering lines, and it is neat in appearance. The engine 
and mechanism appear to work smoothly, and there is practi- 
cally no vibration. 


13. THE KINGSWAY TRACTOR, MODEL “A”; ex- 
hibited by Gaston, Williams, & Wigmore, Ltd., 
Alexandra House, Kingsway, London, W.C.—Price 
£240. 

This tractor was drawing an “Oliver” 2-furrow plough, 
though it is usual to fit it with a self-lift plough. 


The Kingsway tractor is of the three-wheel, two-track type, 
and it is self-steering, inasmuch as the front steering wheel and 
the off rear wheel run in the furrow. 

The frame is of strong though light construction, with a front 
projecting tubular member, to which the steering head bracket 
is attached. 

The engine has two horizontal opposed cylinders, with a bore 
and stroke of 5 inches and 64 inches respectively, and capable 
of developing 16 B.H.P. at a normal speed of 750 revolutions 
per minute; the draw-bar pull is claimed to be 1500 lb. at about 
24+ miles per hour. The engine is set on the chassis frame with 
its cylinders fore and aft, so that no bevel drive is required. 
A Bennett carburetter is fitted, and the paraffin—petrol is used 
for starting—is heated before being vaporised ; an air filter for 
screening the air is also provided. 

Transmission is through a wood-shoe expanding clutch to the 
gear-box, which gives one forward speed and reverse. Between 
the gear-box and the differential a double speed reduction takes 
place, and the final drive is by roller pinions which engage with 
internal gear rings attached to the rear wheel rims. 

The driving wheels are 56 inches in diameter by 10 inches 
wide, and the front wheel is 31 inches in diameter. The over- 
all length of the tractor is 12 feet 84 inches, width 6 feet, and 
height 5 feet 2 inches. 
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The total weight of the tractor is about 314 cwt., and it is 
claimed that 88 per cent of it rests on the two driving wheels. 

The belt pulley is 11 inches diameter by 6 inches broad, 
and has a straight shaft-drive, therefore running at engine 
speed. The brake is operated through the clutch lever, 

There is forced-feed lubrication, the oil being delivered by a 
pump driven through a crank on the engine shaft. 


Fig. 39.—Kingsway Tractor, with 2-furrow Plough. 


Worm Zand segment steering is fitted, and is operated by a 
hand wheel. 

The cooling is by forced circulation through a centrifugal 
pump. 

The tractor seems to be well designed and strongly built ; it 
is of simple construction, and should be capable of good work. 
It is also simple from a driving and management point of view. 


14. THE HODGSON MOTOR TRACTOR ATTACH- 
MENT, invented and manufactured by James Hodg- 
son, West Walls, Carlisle—Price £75. 

The Hodgson Attachment as fitted to a 20 H.P. Ford 
Car, with which it was demonstrated, had connected 
to it a “Case” 3-furrow plough. 


The Attachment consists of a triangular-shaped frame of 
channel-section steel, projecting beyond the back of, and 
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secured to both axles of the car. The rear wheels of the car 
are removed, and the front wheels are replaced by metal steer- 
ing wheels with angle spuds on their rims for working on the 
land. The frame at the back—the base of the triangle—carries 
an axle or shaft upon which is constructed a composite drum 
or roller. At the middle of the axle there is a built-up hollow 
drum composed of three light rings secured by spiral-placed 
battens attached to their peripheries, and at the outer ex- 
tremities of the axle there are two light wheels with angle 


Fig. 40.—Hodgson Tractor Attachment fitted to a Ford Car and 
Case Self-lift 3-furrow Plough. 


strakes fixed to their rims. The whole combination, which is 
greater in total length than the width of the car, gives a very 
effective adhesion to the ground, 

The drum shaft or axle is driven by roller chain and sprocket 
gearing from the back axle of the car through a countershaft, 
thereby obtaining a double speed reduction, resulting in a 
ploughing speed of about 2 miles an hour. 

The weight of the Attachment is 6 cwt., weight of car 14 
ewt., or a total weight of 20 cwt. 

The Attachment appears to be well designed, and is certainly 
effective, as there seemed to be no difficulty in ploughing, even 
up fairly steep gradients. 
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15, 16, 17, and 18. THE “MOGUL” AND “TITAN” OIL 


TRACTORS, invented and manufactured by the Inter- 
national Harvester Corporation, Canada, were exhibited 
by the International Harvester Company of Great 
Britain, Limited, 80 Finsbury Pavement, Loudon, E.C. 2. 

Hamilton 3-furrow Plough, invented and manufac- 
tured by the International Harvester Corporation, 


Canada.—Price £50. 
Sellar 3-furrow Plough, invented and manufactured 


by Messrs Sellar, Huntly.—Price £ 
Cockshutt 3-furrow Plough, invented and manufac- 


tured by the Cockshutt Plow Co.—Price £45. 


Ransome Rylt 4-furrow Plough, invented and manu- 


factured by Messrs Ransomes, 


Limited, Ipswich.—Price £67, 13s. 


Sims, 


& Jefferies, 


The following extracts from specifications of the tractors will 
be of assistance in making a comparison :— 


Catalogue No. 15 16 17 18 
Description 25 H.P. 20 H.P. 16 H.P. 20 A.P. 
“Mogul” | ‘*Mogul” | ‘* Mogul” coTitan 2 
Pricemace £550 £375 £320 £375 
Type of engine Horizontal | Horizontal | Horizontal | Horizontal 
Cylinders Two One One Two (side 
(opposed) by side) 
Bore, inches . 7 8h 8 64 
Stroke, inches : 8 12 12 8 
Revolutions per minute 550 400 400 500 
Maximum horse-power (belt) 30 24 19 24 
Maximum horse-power (drawbar) . 15 12 10 12 
Weight of tractor, cwt. . 90 52 50 61} 
Weight on back axle, cwt. 66 36 385 41 
Weight on front axle, cwt. 24 16 -15 204 
Length over all, inches . 162 135 135 145 
Width over all, "inches . 90 56 56 56 
Height over all, inches . 100 70 61 634 
Wheel base, inches : 112 90 90 88 
Rear wheel diameter, inches. 60 54 54 54 
Rear wheel face, inches 12 10 10 10 
Front wheel diameter, inches 40 36 36 36 
Front wheel face, inches 6 6 6 6 
Belt pulley diameter, inches. 198 20 20 20 
Belt pulley width, inches 9 104 104 4 
Speeds . ‘ > Two Two One Two 
Road speed, M.P. H. 2 and 44 2 and 2? 2 2 and 23 
Reverse speed, M.P.H.. 2 2 2 2 
Drawbar pull (high gear), Ib. 2000 1800 1600 1800 
Drawbar pull (low gear), lb... 3000 2400 1600 2400 
Water-cooling system . Pump Hopper Hopper Thermo- 
circulation cooled cooled syphon 
Capacity of water tank, gallons 35 35 30 
Capacity of paraffin tank, gallons. 20 10 14 14 
Capacity of peo tank : 5 gallons i quart. 1 pint 1 quart. 
Ignition é ; High-tension High-tension| Low-tension | High-tension 
magneto magneto magneto magneto 
Transmission Sliding spur | Sliding spur | Epicyclic Sliding spur 
gearing gearing gearing gearing 
Final drive to back axle Roller chain and sprocket wheels 
Steering , Motor-car | Centre pivotal non-rever- | Motor-car 
type sible worm and sector type 
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Fig. 41.—“ Mogul” Tractor, 25 H.P. 


These tractors are of the four-wheel four-track type ; the two 
front wheels have a narrower tread than the rear pair, thus 


Fig. 42.—“ Mogul” Tractor, 20 H.P., with Hamilton Self-lift 3-furrow Plough. 
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Fig. 48.—“ Mogul” Tractor, 16 H.P., with Cockshutt 3-furrow Plough. 


providing for short turning at the headlands. As regards 
general construction the same lines are followed in all the 


Fig. 44.— Titan” Tractor. 
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tractors, and they are equally suitable for the usual kinds of 
farm work, and for road haulage. 

Channel section steel is used for the frames, which, with the 
exception of the 25 H.P. Mogul, are arched upwards towards 
the front to receive the front axle bracket; the 25 H.P. Mogul 
has a straight frame. 

The belt pulley for driving stationary machinery is put in 
and out of action through a friction clutch operated by a hand 
wheel; this enables the drive to be started gradually when the 
engine is running at normal speed. 

An efficient force-feed lubricating system is provided, and» 
the gears run in oil in dust-tight casings. 

A special feature in these tractors is the apparatus devised 
for bringing about a satisfactory admixture of the fuel and air 
before entering the cylinders; provision is also made for an 
injection of water into the fuel mixer to prevent pre-ignition of 
the charge. The quantity of fuel admitted to the mixer is 
determined through the governor; the fuel is delivered to the 
mixer in definite quantities by a pump, any surplus being 
returned through a bye-pass. 

The tractors are provided with powerful brakes, operated 
either by lever or pedal, and all the controls are within easy 
reach of the driver. 

The wheel rims are made from specially rolled steel sections 
with reinforced edges; the spokes are flat and are riveted to 
the hubs and rims. The width of the driving wheels may be 
increased by fitting extension tyres to the rims. 

The engines run at a comparatively slow speed, and no doubt 
this will result in economical working; they appear to have no 
difficulty in developing their full power. 

These tractors are of simple construction, and are built on 
substantial lines, indicating strength and durability, so that the 
cost of working and upkeep should be fairly reasonable. All 
the parts seem to be readily accessible for adjustments or repairs. 


19. MANN’S LIGHT STEAM AGRICULTURAL TRAC- 
TOR, invented and manufactured by Mann’s Patent 
Steam Cart and Waggon Co., Ltd., Pepper Road, 
Hunslet, Leeds.—Price £635. 

Ransome R.M.T.M. 4-furrow Plough. Can be altered 
to 3 furrows when desired. Invented and manufac- 
tured by Messrs Ransomes, Sims, & Jefferies, Ltd., 
Ipswich.—Price £66. 

Four-furrow Tractor Plough. Invented and manu- 
factured by Messrs Mann’s Patent Steam Cart and 
Waggon Co, Ltd.—Price £76. 
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This tractor is suitable for ploughing, cultivating, threshing, 
reaping, &c., and for road haulage. 

The motive power is obtained from a horizontal engine of 
the compound type, with side-by-side cylinders 4 inches and 
63 inches in diameter respectively, the stroke being 7 inches, 
and is capable of developing about 25 B.H.P. The engine is 
mounted on the top of the boiler, which is of the locomotive 
multitubular type, designed for a working pressure of 200 lb. 
per square inch, with a side-stoking fire-box suitable for burning 
either coal or coke; a spark arrester is fitted in the smoke-box. 


Fig. 45.—Mann’s Light Steam Tractor, with Ransome 4-furrow Plough. 


A larger fire-box can be provided for burning wood when 
required. 

The feed tank has a capacity for 200 gallons of water— 
sufficient for about half a day’s ploughing without replenishing. 

There are three travelling speeds varying from 2 to 5 miles 
per hour, and a compensating gear is provided for turning 
corners. 

The total length of the tractor is 13 feet 2 inches, and the 
width over all is 6 feet. The total weight is about 43 tons 
empty, and a little over 5 tons under ordinary working con- 
ditions. The driving wheels are 51 inches in diameter by 20 
inches wide on the face, and the front wheels, which are 35 
inches in diameter by 8 inches wide, do not track with those 
behind, but come inside, so that the weight of the tractor is 
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distributed over a comparatively large area, thereby reducing 
the compression effect on the land. 

The tractor is mounted on springs, to come under the Motor 
Cars Act, and can haul loads of six tons on a trailer, and two 
tons on the platform above the tank. 

A large fly-wheel pulley is provided for driving stationary 
machinery by means of a belt; there is also a winding drum 
and wire rope. 

This is a general all-round reliable tractor, well designed, and 
of substantial construction ; the depreciation and cost of upkeep 
of a motor of this type should be small. It is simple and easy 
to manipulate, especially as regards handling and turning. 

During the demonstrations this tractor hauled a 4-furrow 
plough without any difficulty. 


20. THE CLYDESDALE TRACTOR, PARRETT MODEL, 
invented and manufactured by the Parrett Tractor Co., 
Chicago, U.S.A.; exhibited by R. Martens & Co., Ltd., 
Clydesdale House, 15a Wilton Street, Grosvenor Place, 
London, S.W. 1.—Price £525, less 5 per cent. 

“Case” 3-furrow Plough; invented and manufac- 
tured by the J. I. Case Plow Works, Racine, Wisconsin, 
U.S.A.—Price £52, 10s. 


The Clydesdale is a tractor of the four-wheel two-track type, 
and is self-steering, inasmuch as the front and rear off wheels 
run in the furrow. 

This tractor is provided with a four-cylinder vertical engine 
of strong design, set athwart on the main frame, which is of 
deep steel channel section, giving both strength and rigidity ; 
the frame is narrowed at the front to permit of the tractor 
being turned in a circle of short radius. The engine cylinders 
have a bore and stroke of 44 and 5 inches respectively, and the 
output of the engine is about 25 B.H.P. at a normal speed of 
900 revolutions per minute; paraffin is used as fuel, with petrol 
for starting. 

The usual differential gear is provided, and the transmission 
is through spur gearing to a rear countershaft, which carries 
pinions engaging with spur gear wheels fixed to the driving 
wheels. These gear wheels are connected by cross bracings to 
the interior of the driving wheel rims in addition to the hub 
attachment. The driving wheels are 5 feet in diameter by 
10 inches broad, the front wheels being 3 feet 8 inches in 
diameter and 4 inches wide on the face. The total weight of 
this tractor is about 64 cwt. 

The tractor is provided with two forward speeds, representing 
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a travelling rate of 23 and 4 miles per hour, and a reverse, the 
speed of which is under 2 miles per hour. The change speed 
gear is operated through a lever and quadrant gate control on 
the left side of the driving platform. 

The clutch is fitted on an extension of the engine shaft, and 
engages with a belt pulley—15 inches in diameter by 7 inches 
broad—for driving stationary plant; this pulley is on the near 
side of the tractor, just in front of the driving wheel. 

The engine is provided with a vertical high-speed governor act- 
ing on the throttle, and the ignition is by high-tension magneto. 


Fig. 46.—Clydesdale Tractor, with Case Sebf-lift 3-furrow Plough. 


A cellular type radiator of.ample dimensions is fixed fore and 
aft on the front of the frame, and the cooling water is circulated 
by means of a pump. . An efficient lubricating system is pro- 
vided, the oil being pump circulated, and most of the gearing 
runs in oil. 

The steering is by endless chain and sprocket wheels through 
a hand wheel, and the front axle is mounted on a central pivot 
which allows for adjustment when travelling over rough land. 

The length over all of the tractor is 12 feet, with a total 
width of 6 feet, and the wheel base measures 7 feet 8 inches. 

The Clydesdale Tractor appears to be an effective machine of 
strong and reliable construction, and it is capable of doing good 
work. 
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21. THE MARTIN PATENT MOTOR PLOUGH AND 
AGRICULTURAL TRACTOR, with 3-furrow Plough, 
invented by Mr W. E. Martin, and manufactured by 
Martin’s Cultivator Co., Ltd., Stamford, Lincolnshire. 
—Price’ £375. 

Tractor Attachment for above.—Price £12, 10s. 

Two-furrow Digging Plough, complete and ready to 
attach to chassis.—Price £25. 

Martin’s M.T. 9 (nine tine) Special Tractor Cultivator. 
—Price £17, 17s. 


The above is a self-contained two-track creeper motor plough- 
ing machine and tractor, working on the caterpillar principle. 

The motive power is obtained from a four-cylinder vertical 
heavy motor-lorry-type engine set fore and aft at the front of 


Fig. 47.—Martin’s Patent Motor Plough and Agricultural Tractor. 


the main frame or chassis of the machine. The cylinders have 
a bore and stroke of 3? and 5 inches respectively, and the engine 
is rated to develop about 25 B.H.P. at normal speed. The engine 
works on petrol, and is equipped with a Zenith carburetter, 
“Dixie” high-tension magneto, enclosed governor, and forced- 
feed lubrication by a gear-driven gear wheel pump. 

The transmission is through a ferodo-faced cone clutch and 
double leather universal joints to an enclosed gear-box. Pro- 
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vision is made for one forward speed and a reverse, the normal 
travelling rate being about three miles per hour. 

A main cross-shaft extends through the gear-box, and carries 
at its extremities two small sprocket wheels—one on either 
side of the machine—which engage with and drive the endless 
chain-tracks. Each sprocket wheel is provided with a dog- 
clutch, and motion is given to the chain-tracks, by which the 
machine is propelled, when either or both of these clutches 
engages with its respective sprocket wheel. Each chain-track, 
after passing over its sprocket wheel, is taken round three 
rollers, through which the weight of the machine is conveyed 
to the track and hence to the ground; the fore and aft rollers 
of each set are somewhat larger in diameter than the middle 
one, and they are so arranged as to adapt themselves to the 
configuration of the ground. None of these rollers are drivers 
—they are simply conveyors—and the driving sprocket wheels 
are vertically above the rear rollers. 

Each chain-track can be independently adjusted so as to set 
and regulate the depth of ploughing. The length of grip on 
the ground is 40 inches by 8 inches, so that the weight of this 
tractor, which is about 30 cwt., is distributed over this area. 

The plough is guided by the frame when in work, and by the 
side clutches when turning. 

The driver’s seat is placed immediately over the rear of the 
plough, and all the operating levers are close to hand. 

The complete plough frame can be easily detached from the 
chassis and replaced by a wheeled under-carriage, which con- 
verts the machine into a tractor for working cultivators, 
binders, &c., and a pulley for driving stationary plant can be 
attached in a few minutes. 

The machine can also be readily converted into a 2-furrow 
plough for working in heavy clay land. 

It is a very compact and strongly-built machine, and seems 
to be arranged on promising lines. 


22. THE “ EROS” TRACTOR ATTACHMENT, “STAUDE 
MAK-A-TRACTOR” model, invented and ee eset: 
by the E. G, Staude Manufacturing Co,, U.S.A.; 
hibited by Morris, Russell, & Co., Ltd., 75 Curtain 
Road, London, E.C. 2.—Price for the Attachment, £90. 

The Attachment was fitted to a standard “ Ford” car, 
2-seater, 20 H.P. (second-hand). It can also be fitted to 
a 4-seater Ford car. The weight of the complete 
machine when loaded with fuel, &c., is 17 cwt. 2 qrs. 

- The equipment was drawing an “ Eros” self-steering 

and self-lifting 2-furrow tractor plough, invented by 
Mr J. M. B. Collings, and manufactured by Morris, 
Russell, & Co., Ltd.—Price £ i 
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The “Eros” Tractor Attachment consists of a frame of 
channel section iron constituting a self-contained chassis, which 
is clamped at the front end to the main frame of the Ford car 
about midway between the front and rear seats. The frame 
passes over the back axle of the car just inside the rear wheels, 
and it is connected to the back axle through two brackets, which 
are attached to the side members of the frame, and to the 
housing of the back axle; the connection to the latter is not 
a rigid one, so as to relieve it from strain when going over 
irregular ground. 


Fig. 48.—“ Hros” Tractor Attachment fitted toa Ford Car and “ Eros” Self-lift 
3-furrow Plough. 


The frame extends beyond the car back axle, and the 
tractor axle is secured near to the extreme end; the latter 
axle carries the tractor wheels, which are 38 inches in 
diameter by 8 inches wide, and provided with detachable 
land-grips. of concave shape, which appears to give the 
necessary hold on the ground without becoming choked with 
dirt, &c. The frame, once fitted to the car, does not need 
to be dismounted. 

When required for ploughing, only the rear wheels of the 
car are removed, and are replaced by a pair of six-toothed 
steel roller pinions engaging with internal gear rings forming 
part of the tractor wheels, which are mounted on the tractor 
axle. The car back axle acts simply as a countershaft, and 
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there is a speed reduction between it and the tractor wheels of 
11 to 1, thus giving an increased tractive effort. When the car 
is required for ordinary road work, it is only necessary to take 
off the tractor wheels and replace the driving pinions with the 
ordinary car wheels: this operation occupies about twenty 
minutes. 

When the “Eros” tractor unit is engaged in ploughing, the 
engine is running at a speed approximately the same as when 
touring on the road at 20 to 22 miles per hour, while the 
ploughing speed is about 24 miles per hour. Under these 
conditions the ordinary radiator on the car for cooling the 
circulating water is not sufficiently effective—the water would 
become too hot. 

To overcome this defect, a special honeycomb-type radiator 
of ample dimensions, together with a larger fan and a water 
circulator, are supplied as part of the “Eros” unit; also the 
ordinary fan belt pulley is replaced by one which has a leather 
facing, to prevent the belt slipping. A special forced -feed 
oiling system with sight-feed on the dash also forms part of 
the equipment. 

The “Eros” unit at the demonstration was fitted with a 
“ Russell” paraffin vaporiser, and worked on paraffin; this 
vaporiser can be supplied at an extra cost of £6, 6s. 

All parts of the unit except driving pinions and tractor 
wheels may be left on the car, as they do not detract in any 
way—rather the opposite—from its ordinary working. 

The tractor unit may also be used for road haulage, and it is 
claimed that it will pull a load of between 2 and 3 tons on 
ordinary roads. 

The whole arrangement of this equipment is very ingenious, 
and has evidently been well considered from a mechanical 
point of view. It should prove a very useful auxiliary to 
farmers who are owners of Ford cars. 


23. THE SAUNDERSON UNIVERSAL TRACTOR, in- 
vented and manufactured by the Saunderson Tractor 
and Implement Co., Elstow Works, Bedford, entered by 
the Board of Agriculture for Scotland.—Price £ 

Saunderson Independent Motor: Plough, 3-furrow.— 
Price £ 


The “Saunderson Universal” is a four-wheel tractor, and is 
suitable for all kinds of farm work, including road haulage. 
The motive power is obtained from a two-cylinder vertical 
engine, which is set with its crank-shaft parallel to the rear 
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axle, so that the whole of the transmission gearing is in one 
plane. The engine is capable of developing 25 B.H.P. at its 
normal speed of revolution. Speeds of 400, 600, and 800 revolu- 
tions per minute can be set by means of a lever in front of the 
driver without stopping the engine. 

Paraffin is used as a fuel, with petrol for starting. The 
vaporiser is heated by the exhaust gases from the engine, and 
provision is made for varying the volume of vapour transferred 
into the vaporiser chamber. A half-compression device is fitted 
to facilitate starting. 


Fig. 49.—Sawnderson “ Universal” Tractor, with Saunderson 3-furrow Plough. 


The radiator is of ample dimensions, and operates on the 
thermo-syphon principle. 

The engine and transmission units are mounted on a strong 
frame of channel section steel, and the front axle is centrally 
pivoted so as to give a three-point suspension for the chassis, 

Three forward speeds and a reverse are provided, and all 
the transmission gear is enclosed in dust-proof casings. The 
lubricating of the various elements seems to be ample and 
efficient. 

_ A belt pulley for driving threshing or other machinery is 
mounted on an extension of the engine shaft. 

The total weight of this tractor is 524 ewt., of which about 
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70 per cent appears to be distributed between the two driving 
wheels. 

This tractor is constructed on well-considered and substantial 
lines, and appears to possess the elements of an efficient and 
reliable machine. 


24, THE “OVERTIME” TRACTOR, invented and manu- 
factured by the Overtime Farm Tractor Co., exhibited 
by the Scottish Motor Traction Co., Ltd., 29 East 
Fountainbridge, Edinburgh.—Price £375. 

Ransome Rylt 4-furrow Plough, invented and manu- 
factured by Messrs Ransomes, Sims, & Jefferies, Ltd., 
Ipswich.—Price £46. 

“Overtime” Self-lift Automatic 4furrow Plough, 
invented and manufactured by the Overtime Farm 
Tractor Co.—Price £60. 


The “ Overtime” is a tractor of the four-wheel two-track type, 
the off front and rear wheels running in the furrow. 

The motive power is obtained from a two-cylinder horizontal 
engine of substantial dimensions, and with valves fitted in the 
cylinder covers. The cylinders have a bore and stroke of 6 
inches and 7 inches respectively. The engine speed can be 
varied from 400 to 750 revolutions per minute, and the rated 
output of the engine is 24 B.H.P., the draw-bar pull being 
equivalent to 12 H.P. A centrifugal gear-driven governor is 
‘provided, and acts directly on the throttle. The speed at which 
this governor operates is under the control of the driver, who is 
thereby able to adjust the speed of the engine to suit the work 
to be done. : 

The power is transmitted through a pedal-operated fibre-faced 
cone clutch to a gear-box containing a simple spur-gear of the 
_ sliding type, which provides for one speed forward and a 
reverse. Spur-gearing is also used between the gear-box and 
the differential countershaft, and thence by pinions to toothed 
wheels on the hubs of the driving wheels; the gear wheels are 
also attached to the inside face of the wheels by means of 
driving bars. The driving wheels are 4 feet 4 inches in 
diameter and 10 inches across the face. The over-all length 
of the tractor is 11 feet 11 inches, and the width is 6 feet, 
the length of wheel base being 7 feet 6 inches. The total 
weight of this tractor is about 40 cwt. 

The normal travelling speed is 24 miles per hour, but it may 
be varied by changing the speed of the engine through the 
governor. 
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The belt pulley for driving stationary machinery is placed 
on the end of the engine shaft, and is under the control of the 
engine clutch. 

The gears are in mesh only when the tractor is travelling 
while doing belt work no gears are engaged. 

Paraffin is used as a fuel, with petrol for starting; an efficient 
vaporiser is provided, with a water injection, and a very good 
combustion appears to be obtained. 

The frame is of channel section steel, and is narrowed 
towards the front. The front axle is pivoted centrally, and the 


Fig. 50.—“ Overtime” Tractor. 


frame is supported on a pillar bracket, thus constituting a 
three-point suspension. The steering is through a hand wheel 
operating a worm-gear and chain barrel with chains to the 
front axle; the chains have coil springs fitted where they connect 
to the axle for the purpose of taking up shock. 

The cooling water is circulated by a centrifugal pump 
through a honeycomb-type radiator set fore and aft on the frame, 
and provided with a belt-driven suction fan. 

The draw-bar is easily shifted, and is pivoted forward of the 
rear of the frame so as to permit of easy turning. The bar can 
be moved laterally by means of a lever near the driving seat; 
this arrangement permits of the draught being adjusted while 
the tractor is travelling. 
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The engine appears to work very satisfactorily, which in a 
large measure may be attributable to its running at a compara- 
tively slow speed. All the main bearings are of ample dimen- 
sions, which tend to reduce wear toa minimum. The general 
construction of the tractor is on substantial lines, and it is 
simple to work. The maintenance and cost of upkeep of this 
tractor should not be a large item. 


25. THE “BATES STEEL MULE,” invented and manu- 
factured by the Joliet Oil Tractor Co., Joliet, Illinois, 
U.S.A.; exhibited by the Vulcan Car Agency, Ltd., 
166 Great Portland Street, London, W. 1.—Price 
£500. 

This tractor was hauling a Ransome Rylt 3-furrow 
plough, invented and manufactured by Messrs 
Ransomes, Sims, & Jefferies, Ltd., Ipswich. — Price 
£46, 


The “ Bates Steel Mule” is a central caterpillar-drive tractor 
with two leading steering wheels. It can be used for hauling 
the usual farm implements, and for road traction. 

The engine and the transmission gearing is mounted on an 
upper frame of rectangular shape, and built of channel section 
steel. The chain track is carried by a self-contained under-frame 
at the back of the tractor, and is connected to the upper-frame 
by brackets combined with a spring and dash-pot arrangement ; 
means are provided for taking up slack in the chain track. 
Attached to the forward end of the under-frame there is a pair 
of drag links mounted on pivots, and the rear ends of the drag 
links are connected to a crossbar, to which the implement to 
be drawn is fastened, and as soon as the traction is begun the 
adhesion of the chain track to the ground is increased; pro- 
vision is made for raising and lowering the height of the drag- 
~ link member. 

The power is obtained from a four-cylinder vertical engine 
set fore and aft near the front end of the upper-frame. The 
cylinders have a bore and stroke of 44 inches and 5? 
inches respectively, and the engine is capable of developing 
30 B.H.P. 

The motive power is transmitted through a multiple disc 
clutch, change speed gear of the sliding type, and bevel gear, 
to a cross shaft upon which is mounted a sprocket pinion, 
from which the final drive is conveyed by roller chain to a 
sprocket wheel keyed to the shaft carrying the chain-track 
driving wheel. 
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The change speed gear provides for two speeds forward 
and a reverse; the travelling rates vary from’ 2 to 4 miles 
per hour. 

Paraffin is used as a fuel, with petrol for starting, and an 
air filter is provided for screening the air before entering the 
carburetter. 

The radiator is cylindrical in shape, and is placed at the 
front end of the chassis; it is fitted with tubes which pass 
from front to back, and a belt-driven suction fan is arranged 


Fig. 51.—Bates Steel Mule, with Ransome 3-furrow Plough. 


behind the radiator. A force-feed lubricating system is pro- 
vided, and the ignition is by high-tension enclosed magneto. 

The front wheels are independently adjustable to compensate 
for difference in level when the tractor is being used on gone 
hillsides. 

At the demonstrations the tractor was steered and controlled 
from a seat attached to the frame, but by extending the steering 
wheel shaft the same operations can be effected from'a seat on 
the implement being hauled, thus enabling one man to work’ 
both tractor and implement. 

The weight of this tractor is 50 cwt., but owing to the large 
area of chain-track in contact with the ground the intensity of 
pressure is comparatively small. 
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_ A belt pulley is mounted on a shaft projecting from the off 
side of the chassis. 

This tractor is a powerful machine, and appears to be capable 
of doing good work. The power and transmission units are 
arranged so as to be easily accessible. 


26. THE KILLEN-STRAIT TRACTOR, invented and 
manufactured by the Killen-Strait Manufacturing Co., 
Appleton, Wisconsin, U.S.A.; exhibited by the Vulcan 

Car Agency, Ltd., 166 Great Portland Street, Lon- 

don, W. 1.—Price £525, 

Ransome Rylt 3-furrow Plough, invented and manu-. 
factured by Messrs Ransomes, Sims, & Jefferies, Ltd., 


Ipswich. =r Erie £46. 


‘The “ Killen<Strait” tractor has a single chain-track on the 
off-side with a spring-cushioned non-driving wheel on the 
opposite side, and the steering is effected through a small 


Fig. 52.—Killen-Strait Tractor, with Ransome 3-furrow Plough. 


‘chain-track belt—not power-driven—carried by a coil spring- 
cushioned fork with a pillar pivoting in a bracket, and operated 
by worm and sector gearing through a hand wheel. 

The power is obtained from a four-cylinder vertical engine 
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erected fore and aft on the near side of the chassis frame, and 
is capable of developing 40 B.H.P. at a normal speed of 850 
revolutions per minute; the cylinders have a bore and stroke of 
48 inches and 61 inches respectively. The engine works on 
paraffin, with petrol for starting. 

The transmission is through a fibre-faced cone clutch, and 
bevel gearing to a cross-shaft, from which the chain-track is 
driven through a clutch. One speed forward and a reverse is 
provided, the travelling speed being about 24 miles per hour, 
but lower speeds can be obtained by varying the speed of the 
engine through the governor. All high-speed gears are en- 
closed. ay 

The chassis is also supported by a combination of coil spring 
and rocker arm for the chain-track unit; the chain-track is 
adjusted by moving the forward set of idler wheels round which 
the track travels. The treads of the track are of hardwood 
sheathed with steel channels, and special provision is made for 
~ excluding and dislodging dirt; the width of the track is 17 
inches. 

A belt pulley for driving stationary plant is mounted on a 
rear extension of the engine shaft. 

The over-all length of the tractor is 12 feet 10 inches, by 
5 feet 2 inches wide, and the weight is 52 ewt. 

It is strongly built, and is comparatively easy to manipulate ; 
it can be turned in a 24 foot circle. 


27. THE MOLINE UNIVERSAL TRACTOR, two-wheel 
type, with 3-furrow plough, invented and manufactured 
by the Moline Plow Co., Moline, Illinois, U.S.A.; ex- 
hibited by John Wallace & Sons, Ltd., Paton Street, 
Glasgow.—Price £380 with two sets of mould-boards. 

The plough was fitted with “ Wallace” pattern mould- 
boards. 


This tractor requires to be considered in conjunction with the 
implement which it is operating, as the two elements constitute 
a complete unit—z.e., a combined two-wheeled tractor and 
plough in this instance. 

The tractor, by itself, is of the two-wheeled type, the front 
wheels being used for driving, while the implement attached 
forms the rear wheels. It is thus obvious that the weight of 
the tractor is borne by the driving wheels. 

When ploughing, one driving wheel and one of the plough 
wheels run in the furrow, thus rendering the machine practically 
self-steering. Under these conditions, the body of the tractor 
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stands level, and to accomplish this the left or land driving 
wheel is moved up on the tractor frame through a slot and 
locked by two bolts; a truss bar between the driving pinion and 
the axle holds the wheel true to the pinion in either position. 
The plough, or other implement, is attached to a rearward 
projecting extension which is pivoted about a vertical axis on 
the main frame of the tractor, and carries the steering wheel, 
also the engine and gear controlling levers—all being within 
easy reach of the driver. The steering is by worm gear and a 
pinion, which engages with a rack in the form of an arc of a 


Fig. 53.—Moline Universal Tractor. 


circle with its centre coinciding with the axis of the pivot 
above referred to. The driver’s seat is immediately over the 
implement, so that he can operate it and observe its work. 

The motive power is obtained from a horizontal engine with 
two opposed cylinders, which have a bore and stroke of 43 
inches and 6 inches respectively, and are set fore and aft on 
the near side of the tractor frame, while the transmission 
gearing is on the off side; this arrangement gives the driver 
a clear view ahead. 

The engine is capable of developing 18 B.H.P., with 12 
B.H.P. at theibelt pulley, and the draw-bar pull is equivalent 
to.6 HR: 
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An automatic centrifugal governor of special design, operat- 
ing through the throttle, is fitted to the engine. In addition, 
the speed of the tractor can be varied from one to three miles 
per hour, without stopping, by means of a lever controlled by 
the driver. 

Petrol is used for fuel, a Halley automatic carburetter 
being fitted. The ignition is by high-tension waterproof Dixie 
magneto. 

The lubrication is through a five-lead automatic mechanical 
force-feed system, which distributes oil to the various parts. 
The connecting-rod big-end bearings are lubricated by forcing 
the oil through the main bearings, holes being drilled through 
the throws of the cranks from the centre of the main bearings 
to the centre of the connecting-rod bearings. 

The radiator is of the honeycomb type, through which air is 
forced by means of a belt-driven fan, the water being circulated 
by a pump on the base of the motor. 

The power from the engine is transmitted through a heat- 
resisting fibre-faced cone clutch and spur gears to a bevel gear 
differential, a sliding gear being interposed giving one forward 
speed and a reverse. From the differential a shaft extends to 
each side of the tractor carrying two pinions, which engage 
with internal toothed gear wheels mounted on the hubs of the 
driving wheels, and attached to the inside of the rims by cross- 
bracing bars. The whole of the transmission gear is enclosed 
in a dust-tight casing, and runs in oil. The principal shafts 
are mounted on Hyatt roller bearings, and all the bearings are 
of substantial dimensions. 

The driving wheels are 52 inches in diameter by 9 inches 
broad on the face, and the over-all width outside the driving 
wheels is 54 inches. 

The weight of the tractor and plough is 25 cwt. and 9 cwt. 
respectively. 

A belt pulley is fitted’ for driving stationary machinery 
requiring power within the capacity of the motor, and an 
efficient brake is also provided. 

All the usual farming implements can be attached to the 
tractor. 

The Moline combined tractor and plough forms a most 
compact unit, which appears to be easy to work. The arrange- 
ment of the steering gear, combined with the short wheel base, 
enables the whole unit to be turned in a circle of comparatively 
small radius; further, it can be readily backed in the furrow or 
at the end of the field. The tractor is designed on substan- 
tial and simple lines, and all the various parts are reasonably 
accessible. 
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28. THE WHITING-BULL PARAFFIN TRACTOR, in- 

vented and manufactured by the Bull Tractor Co., 

U.S.A.; exhibited by Whiting (1915) Limited, 334/340 
Euston Road, London, N.W. 1.—Price £395. 

“Case” 2- or 3-furrow Plough, invented and manu- 
factured by the J. I. Case Plow Works, Racine, Wis- 
consin, U.S.A.—Price, 2-furrow, £52, 10s.; 3-furrow, 
£57, 10s. 

Emmerson 3-furrow, convertible to 2-furrow, Plough, 
self-lifting, with breaker bottoms, made by Emmerson 
Plow Company, Rockford.—Price £60. 


The Whiting-Bull is a three-wheel two-track type of tractor, 
the steering wheel and main driving wheel running in the 
furrow, so that the tractor is self-steering when ploughing. 


Fig. 54.— Whiting-Bull Tractor, with Case Self-lift 2-furrow Plough. 


The tractor is provided with a two-cylinder horizontal type, 
governor-controlled engine of comparatively slow speed. The 
cylinders are on opposite sides of a two-throw crank-shaft, so 
that the cylinders while being opposed are not in the same 
vertical plane. The cylinders have a bore and stroke of 
53 inches and 7 inches respectively, and the engine develops 
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24 B.H.P. at a normal speed of 750 revolutions per minute; 
the pull at the draw-bar being equivalent to 12 H.P. 

The engine works on paraffin, with petrol for starting. A 
standard carburetter is fitted together with a Clapper vaporiser 
and an air filter; the ignition is by high-tension magneto with 
impulse starter. 

A large radiator of tubular type is fitted, and the water is 
circulated by a centrifugal pump; the cooling of the water is 
assisted by means of a large belt-driven suction fan. The 
lubrication is by forced feed through a plunger pump, which 
delivers the oil to a multiple distributor—in full view of the 
driver—with separately adjustable feeds to the various parts. 

The power is transmitted from the engine through a fibre- 
lined band clutch acting round a flange on the fly-wheel, and 
the usual belt pulley, 12 inches in diameter by 64 inches wide, 
is mounted on an extension of the engine shaft. 

The main driving wheel, which is 14 inches-wide and runs 
in the furrow, is larger in diameter than the opposite wheel. 
The latter or land wheel is 40 inches in diameter by 8 inches 
wide. A device is provided on the near side of the frame 
for raising or lowering the land wheel so as to maintain the 
chassis in a horizontal position transversely. 

The transmission is through spur gearing to a countershaft, 
thence by a roller pinion engaging with an internal toothed 
gear wheel attached to the spokes of the main driving wheel. 
The land wheel is driven by a similar arrangement of gears, | 
except that the roller pinion is mounted on a second counter- 
shaft, which is connected to the first or main countershaft by 
roller chain and sprocket wheel gearing. The usual differential 
gear is replaced by a self-slipping disc clutch fitted to the land 
wheel transmission, and provides the necessary freedom for 
turning at the headlands. 

Provision is made for one speed forward and reverse; the 
forward travelling rate being slightly under 24 miles per hour. 

The chassis has an over-all length of 13 feet 7 inches, the 
width being 6 feet 6 inches, and the total weight about 44 cwt. 

The chassis frame is built of channel section steel, with 
cross-bracings, which give increased rigidity. 

The steering wheel, which is 30 inches in diameter by 
6 inches wide with a central rib 3 inches deep, is carried by 
a substantial bracket fixed to the fore end of the frame; the 
steering is by worm wheel and sector. 

The general design of this tractor has been carried out on 
substantial lines, and it appears to be capable of standing a 
considerable amount of rough work.. The type of engine 
adopted is one that is usually associated with economical 
working and steady running. 
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29. THE WYLES MOTOR PLOUGH, invented by Mr 
Albert Wyles, jun., and manufactured by Wyles Motor 
Ploughs, Ltd., 5 Carr Street, Manchester.— Price £228. 

Tractor Attachment for above.—Price £17, 8s. 
Rear Seat Attachment.—Price £5, 10s. 


Any of the following ploughs can be supplied with 
the motor, and are included in the price :— 

Ransomes’ R.B.Y.D. R.N.F. 2-furrow Plough. 

Ransomes’ R.B.Y.D, T.C.P. 2-furrow Plough. 

Howard’s “ Champion” 2-furrow Plough. 


o 


The Wyles motor is primarily designed for field tillage in 
combination with a 2-furrow plough, constituting a complete 
unit, but it is equally adaptable for cultivating, &c., and by the 
addition of an extra attachment it is suitable for hauling a 


Fig. 55.— Wyles Motor Plough. 


mower or harvester, a third wheel being added in front, making 
the machine a tractor. A belt pulley—10 inches in diameter 
by 34 inches wide—is also provided for driving farm: machinery 
requiring power within the capacity of the motor. 

The motive power is obtained from a single-cylinder vertical 
engine, which is set with its crank-shaft athwart the frame of 
the machine. The cylinder has a bore and stroke of 5 inches 
and 6 inches respectively, and the engine is capable of de- 
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veloping 11 B.H.P. at a normal speed of 1000 revolutions per 
minute. The engine runs on petrol—a Zenith carburetter 
being fitted—but a paraffin vaporiser can be added for an extra 
charge. The engine is well designed and of strong construction, 
and the crank-shaft. and crank-pin bearings are of generous 
dimensions, which make for durability and strength. 

The engine forms one complete unit with the gear-box to 
which it is bolted; the whole of the transmission gearing, 
including the driving pinions to the main wheels, is enclosed 
and runs in oil; the gear wheels are cut from solid steel and 
case-hardened. Two speeds—corresponding to 12 and 24 miles 
per hour—are provided for ploughing on heavy and light Jands. 

The clutch is of the friction cone type, faced with ferodo, and 
the outer member forms the pulley for belt driving; the pulley 
may thus be started and stopped independently while the engine 
is running. 

The final drive is through pinions which engage with spur 
gears on the main driving wheels; these pinions are provided 
with positive clutches, which allow. either wheel to be driven 
independently, thus enabling the machine to be turned at the 
headlands on one wheel as a pivot. . 

The driving wheels are 33 inches in diameter and 7 inches 
broad, fitted with detachable spuds and spikes; these wheels 
are provided with twenty round steel spokes treble riveted into 
the rims. 

The total length of this machine is 12 feet 6 inches over all, 
the width is 2 feet 10 inches, and the total weight, including 
the 2-furrow plough, is 21 cwt. 

The lubricating oil is contained in a tank well above the 
engine, and the oil is conveyed in two pipes to the main bear- 
ings. It is collected in a ring on the crank, from which it is 
carried by centrifugal force through the crank pin, which is 
hollow, and then outwards to the big end of the connecting rod. 

The ignition is by high-tension magneto, and the switch con- 
trolling the ignition also governs the oil supply, thus preventing 
the engine from being started without turning on the oil. 

When ploughing, one wheel runs in the furrow and the other 
on the land. The wheels are adjustable up or down on either 
side, so as to raise or lower the head of the ploughs, or to tilt 
them on either side; the above adjustment is radial with the 
driving pinions, thus providing that the gears shall be in con- 
stant mesh. The weight of the machine is sufficient to ensure 
that the engine and ploughs will sink between the wheels to the 
lowest position when in operation. The reaction of the pinion 
teeth on the driving wheel gear is sufficient to raise the machine 
between the wheels when leaving the furrows. This movement 
is obtained without the use of any special gearing, and is con- 
trolled by adjustable stops and pawls operating in a rack, the 
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whole being brought under the control of the driver through 
one lever. By pushing this lever forward or drawing it back 
the machine is made to rise or fall. All the controls are 
adjacent to the handles of the machine, and are easily manipu- 
lated by the driver. 

The whole of the weight of the machine, including the ploughs, 
is balanced on the two driving wheels, thus ensuring that the 
maximum grip is obtained with a minimum land weight. 

The machine is well designed on sound practical lines, the 
main frame being strongly constructed and well stayed; this 
machine is easy to manipulate and work. 


Classification of Machines. 


The twenty-nine machines which took part in the demonstra- 
tion may be grouped according to the following classification :— 


Wheels— 
15 ran on 4 wheels. 
6 " i W 
4 . 1 caterpillar tracks. 


4 were single unit machines (1 with caterpillar). 


29: 


Attendance— 
11 were handled by 2 men. 
13 " i 1 man. 
29 
Fuel— 
25 were driven by paraffin 
3 " " " petrol. 
1 was " 1 steam. 
29 
Werght— 
2 weighed 80 cwt. and over. 
" 60 " Wt 1 
Wt 50 W tt W 
" 40 " tt " 
W 30 ' in 


under 30 cwt. 


fos! : 
Ol~WEK OWS 
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REPORT BY COMMITTEE OF OFFICIAL OBSERVERS. 


The decision of the Directors that the demonstration should 
not be regarded as a competitive trial precludes the Reporting 
Committee from making any attempt to arrange the various 
tractors exhibited in any order of merit. Even apart from 
this, however, they do not believe that the circumstances and 
conditions of any such demonstration would make possible any 
final judgment on the merits of various types of machines, 
since very important considerations could only be determined 
in a much more extended period than that which was avail- 
able. 

But while the Committee cannot properly make such a 
report as would definitely advise intending purchasers in the 
choice of a tractor, they believe that the observations which 
follow may be useful in this direction, as well as in suggesting 
to engineers important respects in which agricultural tractors 
and ploughs may be made more useful in tillage operations. 


Werght. 


With regard to weight, it will at once be apparent that, in 
many cases, the tractors shown have been evolved on the lines of 
the heavy steam tractor. The most noteworthy feature of the 
present demonstration was the appearance of the light land 
tractor constructed on new lines. Several manufacturers 
appear to have departed from the idea that great weight is 
‘necessary for a tractor to do efficient work on the land. It was 
clearly shown at the demonstration that light machines, ade- 
quately provided with spuds, grip the ground and perform the 
work better than the heavier machines. Every drawback, such 
as slipping on soft land and inability to climb gradients, was 
ageravated by increase of weight above a certain limit. Extra 
weight also increases the risk of breakages where stones are 
encountered, and the danger of injury to the land=through 
compression, this being very noticeable during the demonstra- 
tion, especially when the driving wheel on the land travelled 
within a few inches of the previous furrow. Besides this, a 
heavy tractor is at a distinct disadvantage for the other and 
lighter forms of cultivation, such as grubbing, cultivating, seed- 
ing, and harrowing, and also for harvesting, especially where the 
land is sown out with grass seeds. 

The light tractor is quite suitable, not only for ploughing, but 
for these other farming operations, and therefore embraces all 
the usual requirements of a farm tractor, including the driving 
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of a threshing-mill and other farm machinery. It should be 
kept in view that for heavy stationary work proper anchorage 
must be provided. The only class of work for which the light 
tractor does not appear to be suited is road haulage. For road 
haulage weight is a necessity, as spuds cannot be used to give 
the necessary gripping power. 

This leads the Committee to the conclusion that field work 
and road work are more or less incompatible, and that a light 
tractor, such as is suitable for land work, is not so useful for 
road haulage. In addition, for road work, a tractor should be 
sprung to minimise the vibration, while for field work springs 
are undesirable, and only entail extra weight. 

The Committee have come to the conclusion that, to suit 
conditions in Scotland, an efficient land tractor need not exceed 
30 cwt. in weight. In point of fact, several of the tractors 
which did excellent work at the demonstration were well within 
that weight. 


Horse-Power. 


While, at the demonstration, the machines were shown in the 
hands of experts, it is generally recognised that under ordinary 
farm conditions the driver of the tractor may not be able to 
obtain the maximum output of power, and that for this reason 
a substantial reserve 'of power is highly desirable. It must be 
kept in view that under unfavourable weather conditions con- 
siderable waste of power will occur through the softness of the 
ground and extra friction due to the clogging of the wheels and 
moving parts with mud, stubble, and manure. 

For. these reasons, the Committee are of opinion that for 
general farm work a tractor should have ample engine power, 
and they consider that to give the necessary margin of safety 
20 B.H.P. is the minimum. 

In arriving at this conclusion, they have in view that the 
tractor should be capable of hauling a plough taking two full 
furrows under the worst conditions, and three furrows under 
favourable conditions, and should also be capable of driving a 
4 ft. 6 in. threshing-mill. 


Caterpillar versus Wheels. 


As stated above, five tractors, embodying a caterpillar track 
arrangement, were shown. 

While this arrangement undoubtedly distributes the actual 
dead weight, and thus reduces the intensity of pressure on the 
land, it appears certain that there must be excessive wear and 
tear on the caterpillar. 

As far as the Committee were able to observe, the caterpillar 
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machine has not been shown to have any advantage in gripping 
power over the best type of wheel machine, and when it has to 
encounter a stiff gradient on greasy land it is very liable to slip. 


Spikes, Bars, and Spuds. 


The various devices used for giving the wheels the necessary 
grip of the land may be classified into three groups :— 

(1) Spikes—either round or square in section. 

(2) Bars—varying in length and in the angle at which they 

are placed on the rim of the wheel. 

(3) Spuds—mostly rectangular in section, and about 3” or 

4” in width. 

With regard to spikes, the Committee are of opinion that on 
soft land these do not give sufficient gripping power, and they 
are also liable to bend or break. Bars, on the other hand, are 
open to the serious objection that when their width approaches 
the width of the furrow, they cut the turf into sections, and 
thus seriously interfere with the proper turning of the furrow. 
Where very long bars are used this drawback is particularly 
noticeable, and the effect is greatly to impair the quality of 
the work done. On the whole, a stout spud 3” to 4” in 
width and from 4” to 5” in length appears to be the most 
satisfactory, especially when these spuds are so arranged, 
in relation to the circumference of the wheel, that the full 
gripping power of one spud, or its equivalent, is always in 
operation. 

Accessibility and Protection. 


The Committee noted that considerable attention had been 
given to rendering the vital parts of the machinery more 
accessible, and also to providing protection from the effects of 
bad weather. It should be kept in view that tractors require 
to be left in the fields, where they are exposed to the weather 
and to the danger of being tampered with by the public, espe- 
cially in populous districts, and makers should therefore aim at 
the provision of complete protection. It would also be an 
advantage to provide some protection for the driver. 


Brakes. 
It is desirable, especially for transport purposes, that all 
tractors should be provided with adequate brakes. 
Reliability and Durability. 


In a demonstration such as the present, little opportunity is 
afforded of forming any definite opinion as to reliability and 
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wearing qualities of the machines, The fact that only one 
tractor of those which started failed to complete the six days’ 
work seems to indicate that a fair degree of reliability has been 
obtained, especially considering the amount of shifting and 
railway transport which the machines had to undergo. In this 
connection it should be kept in view that the demonstration was 
a fairly severe test. At East Craigie there were few machines 
which did not encounter earth-fast stones on some part of the 
ground, and that without incurring any serious injury. At 
Blackhill the weather was of the severest kind, and the ground 
was consequently in a very bad state. At Spoutwells a feature 
of the trials was the gradient on the stubble fields, which was 
as steep as 1 in 5:2 for short distances in one or two places, 
and a considerable part of which averaged 1 in 8 or 9. These 
gradients were successfully negotiated by several of the tractors, 
even although the ground was in a soft condition. 

Two defects may be mentioned as tending to impair dura- 
bility. These are the exposed gear drives on some of the wheel 
tractors, which fill with mud and grit, and the already mentioned 
excessive wear associated with the caterpillar arrangement. 


Spring and other Connections. 


The Committee observed that many makers now recognise 
the necessity of making some provision for minimising the 
effect on the plough of striking an earth-fast stone. This took 
the form, in most cases, of a device embodying a wooden peg, 
which shears on being subjected to undue tension, thus carrying 
out the principle of the “weakest link.” This appears to be 
a somewhat crude arrangement, particularly as it fails to act 
as an absorber of minor shocks. The Committee are of opinion 
that the draw-bar should be provided with some spring appliance, 
which would relieve the strain on the plough in the case of 
encountering minor obstacles. With this might be incorporated 
a release device, which would completely detach the plough 
under the strain of a heavy shock. The Committee suggest that 
this attachment should be an integral part of the tractor, and not 
merely a casual device inserted in the draught connections. 

It was also observed that while sufficient provision was made 
for alteration, in a horizontal direction, of the point of attach- 
ment of the plough to the tractor, in few cases was provision 
made for shifting this point in the vertical direction. This is 


_ of importance, as for different implements different heights of 


attachment are required, and even for ploughing it was ob- 
served that, in some cases, the point of attachment was too 
low, and there was no means of raising it. 
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Speeds, 


On the whole the speeds provided by the makers of the 
various tractors appeared to be suitable. Most were provided 
with at least two speeds forward and a reverse. For consistent 
good work in ploughing, any speed exceeding 24 or 3 miles an 
hour is excessive. This would also apply to mowing and 
reaping. For spring cultivation a higher speed is desirable. 
The Committee therefore suggest that speeds of 24 and 4 miles 
per hour should meet the requirements of a tractor for use on 
the land. 


Fuel. 


It is to be regretted that it was found impossible to carry 
out any test of fuel consumption in connection with the demon- 
stration. As the question of fuel consumption is of great 
importance, it should be explained why this was not done. 
There are two ways in which fuel consumption may be 
measured. (1) By emptying the tank of the tractor, filling in 
a definite amount of fuel and noting the work accomplished 
on that amount. (2) By completely filling the tank, and after 
a definite amount of work has been accomplished, refilling 
and noting the amount of fuel required to refill, which will 
give the measure of the amount consumed. Both of these 
plans presented serious difficulties. In the case of the first 
there was the difficulty that many of the tractor tanks coyld 
not be completely emptied. In that of the second the amount 
of fuel required to completely fill all the tanks, some of which 
had a capacity of 20 or 30 gallons, was such that, under present , 
conditions of fuel supply, it could not be undertaken. . In 
addition to these, there was the difficulty at this time of pro- 
viding a sufficient number of trained observers to accompany 
each machine throughout the duration of the test. 

Other factors which would tend to render such a test unre- 
liable were the variations in the character of the soil and in the 
type of plough used, together with the fact that the duration of 
the demonstration was not sufficiently long to provide time for 
a reliable consumption test. 

The Committee formed the opinion that the carburetters on 
many of the tractors were not capable of thoroughly and com- 
pletely vaporising paraffin, and that consequently the combus- 
tion in many cases was defective, and the haulage power of 
the tractor seriously impaired. It may be found, when normal 
conditions return, more satisfactory to use petrol rather than 
paraffin, as being more efficient, even although the price be 
somewhat higher, 
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Ploughs. 


While some of the ploughs did excellent work, speaking 
generally, the work of the ploughs was much less satisfactory 
than the work of the tractors. Where a plough expert was in 
attendance, the ploughs were soon adjusted to suit the land 
conditions; but in most cases the man in charge of the tractor, 
not being a plough expert, was content to devote his attention 
to the tractor, with the result that the work done was far from 
satisfactory. Many of the ploughs, and especially those of 
foreign construction, were unsuited to perform the work as 
required in this country. The lack of means of adjustment 
to varying widths, so as to suit the depths and the class of 
work, was a conspicuous defect. The furrow slice turned by 
some of the ploughs was too wide for work on lea, and perhaps 
too wide also for early stubble ploughing on stiff clay soils. 
Makers should note that merely turning over the land will not 
suit Scottish conditions for autumn and winter ploughing. 

It was further noted that many of the ploughs, which did 
good work on stubble, did unsatisfactory work on lea. If the 
same plough is to be used for both lea and stubble, it must be 
made adjustable as regards width of furrow from, say, 8” to 12”. 

It may, however, be found more advantageous to have two 
ploughs, and that for the following reasons :— 

(1) The provision of means of adjustment may be found to 
affect the rigidity of the plough, while only providing 
to a limited extent for the double operation ; and 

(2) The power-drawn plough, being an important farm imple- 
ment, its breakdown is a serious inconvenience, and 
therefore it is desirable to have an extra plough in 
case of emergency. 

For ploughing lea, with rough grass on the surface, the 
plough should be fitted with a disc coulter and skimmer to 
cut and turn in the grass. 

Many of the ploughs were fitted with automatic lifts, which 
had the effect of making the tractor and plough a one-man 
outfit. This is a matter of prime importance, and demands the 
attention of all plough-makers. 

One defect of the automatic lift as seen in operation—where 
the raising mechanism is operated from the plough wheels, and 
therefore depends on the forward motion of the plough—is that 
the plough cannot be lifted while the machine is stationary. 
That defect is overcome by the power-lift shown on one of the 
tractors, where the plough is lifted bodily out of the ground by 
a crane-like mechanism operated direct from the engine. 

Another defect noted in some of the ploughs of foreign make 
was the absence of any device for regulating the width of the 
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leading furrow, with the result that the position of the tractor 
affected the size of this furrow, and consequently, where steer- 
ing of the tractor was not carried out with care and precision, 
the size of the leading furrow varied to such an extent as 
completely to spoil the appearance of the ploughing. Tractors 
which had the guidance of one or more wheels in the furrow 
had an advantage in this connection. Ploughs with a guide- 
wheel in the furrow entirely overcome the difficulty, as the 
width of the leading furrow can be regulated to the same size 
as the following furrows. 

Two suggestions with regard to tractor ploughs occur to the 

Committee :— 

(1) If the last unit of the plough could be made so that it 
could be thrown out of action by being raised by means 
of a lever or otherwise, it would give the option of 
ploughing, say, two furrows on an up gradient and 
three on a down. 

(2) The introduction of a one-way plough would obviate the 
necessity of having feerings and finishes, most of which, 
under present circumstances, must be performed by 
horses. 


Handling and Turning. 


At the demonstration all the machines were cleverly handled. 
The demonstrators were, of course, experts, but it did not 
appear that the management of the tractors presented any 
great difficulty to an intelligent man. There also did not 
appear to be any danger of personal injury associated with their 
use, provided reasonable care is taken. 

The single unit machines had the advantage that the imple- 
ment operated was directly under the observation of the driver ; 
and the principle is worthy of commendation, especially having 
regard to its usefulness in other farming operations. 

Ample headlands, measuring 12 yards in width, were pro- 
vided for turning. Some of the larger outfits took the whole of 
this space, but, on the other hand, many others, including the 
single-unit machines, were able to turn in half this space, or 
even less. These smaller outfits also occupied less time in 
turning, being in many cases able to go out, turn, and re-enter 
without any stoppage or slackening of speed. Some of the 
larger outfits required a considerable amount of manceuvring 
before the tractor and plough could be got into position to 
commence the next furrow, especially when called upon to 
make a close turning. The furrow ends were in some cases 
irregular, but this may have been due to lack of proper care on 
the part of the driver. 
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Price. 


The question of price is a difficult one under the present 
abnormal conditions. Manufacturers should, however, aim at 
putting a tractor on the market at a price not exceeding £300. 


General. 


As at the demonstration at Stirling two years ago, it is again 
matter for regret that British makers of agricultural tractors 
were not more adequately represented. The same causes which 
operated against their taking fuller part then are still, unfor- 
tunately, in operation. Only about one-fourth of the machines 
entered were of British construction. . 

Regarding the demonstration as a whole, the Committee feel 
that it has served a useful purpose in providing an opportunity 
for all interested in agriculture to form an estimate of the 
capabilities of the machines exhibited, and it is hoped that the 
effect may be to make mechanical cultivation more popular in 
Scotland than it has been hitherto. In this way the interests 
of increased food production may be served. At the same 
time it is obvious that such a demonstration must be of 
great value to manufacturers in demonstrating the points in 
which their machines are defective and the directions in which 
improvement should be sought. 

The Committee are glad to be able to record that the result 
of the demonstration has been to show that extraordinary 
progress has been made within the past two years, and for 
this advance great credit is due to agricultural engineers and 
manufacturers. 


Summary. 


In conclusion, the Committee think it may be useful to 
summarise briefly the points which, in their opinion, are 
desirable in a tractor and plough, adapted to the general 
conditions prevailing in this country. These are as follows :— 


Weight.—The weight of tractor should not exceed:30 cwt. 

Horse-power.—Should be ample—not less than 20 B.H.P. 

Caterpillars and wheels.—Caterpillar tracks have not been 
shown to possess any advantage, in gripping power, 
over the best type of wheels. 

Spikes, bars, and spuds.—Well-designed spuds appear pre- 
ferable to either spikes or bars. 

Accessibility and protection—Working parts of machinery 
should be readily accessible. Complete protection 
against weather and interference should be provided. 
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Brakes.—Adequate brakes should be fitted. 

Durability.—Exposed gear drives on wheel tractors, and 
excessive wear on caterpillar tracks, tend to impair 
durability. 

 Connections.—Spring attachment between tractor and plough 
desirable, with release device in case of severe shocks. 
Point of attachment should be variable vertically as well 
as horizontally. 

Speeds.—24 and 4 miles per hour forward, with reverse, 
appear to be most generally useful. 

Fuel.—Complete vaporisation of paraffin does not appear to 
have been generally attained, and it may be found more 
satisfactory to use petrol when normal conditions return. 

Handling and turning—Handling does not usually prove 
difficult. Single unit machines have the advantage that 
the implement operated is directly under the observation 
of the driver. Lighter tractors and single unit machines 
occupy less time and space in turning. 

Price.—The price should not exceed £300. 

Ploughs.—Must be adjustable to varying widths as well as to 
varying depths. Where the tractor and plough do not 
form a single unit, it is highly desirable that an automa- 
tic lift should be provided. Power lift has additional 
advantages. A guide wheel to regulate width of leading 
furrow is desirable. Suggestions—(1) A device for raising 
the last unit of the plough would enable, say, two furrows 
to be taken up-hill and three down; (2) A one-way plough 
would abolish feerings and finishes, which, in most cases, 
must be done by horses. 
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THE CEREAL AND OTHER CROPS OF SCOTLAND 
FOR 1917, AND THE WEATHER OF SCOTLAND 


EN LO1 7. 
THE CROPS. 


THE following comparison of the cereal and other crops of 1917 
with those of the previous year has been prepared by the 
Secretary of the Society from answers to queries sent to lead- 
ing agriculturists in different parts of the country. 

The queries issued by the Secretary were in the following 

terms :— 

1, What was the quantity, per imperial acre, and quality of 
grain and straw, as compared with last year, of the 
following crops? The quantity of each crop to be 
stated in bushels. What quantity of seed is generally 
sown per acre ?—(1) Wheat, (2) Barley, (3) Oats. 

2. Did the harvest begin at the usual time, or did it begin 
before or after the usual time? and if so, how long? 

3. What was the quantity, per imperial acre, and quality of 
the hay crop, as compared with last year, both as re- 
gards ryegrass and clover respectively? The quantity 
to be stated in tons and cwts. 

4. Was the meadow-hay crop more or less productive than 
last year ? ; 

5. What was the yield of the potato crop, per imperial 
acre, aS compared with last year? The quantity 
to be stated in tons and cwts. Was there any 
disease? and if so, to what extent, and when did it 
commence? Were any new varieties planted, and 
with what result ? : 

6. What was the weight of the turnip crop, per imperial 
acre, and the quality, as compared with last year? The 
weight of the turnip crop to be stated in tons and ewts. 
How did the crop braird? Was more than one sowing 
required ? and why ? 

7. Were the crops injured by insects? State the kinds of 
insects. Was the damage greater or less than usual ? 

8. Were the crops injured by weeds? State the kinds of 
weeds. Was the damage greater or less than usual ? 

9. Were the pastures during the season of average growth 
and quality with last year? 

10. How did stock thrive on them? 

11. Have cattle and sheep, been free from disease ? 

12. What was the quality of the clip of wool, and was it over 
or under the average ? 


360 CEREAL AND OTHER CROPS OF SCOTLAND FOR 1917. 


From the answers received, the following notes and statistics 
have been compiled :— 


EDINBURGH DISTRICT. 


Mip-Lorui1an. Wheat—About 40 bushels; straw about the same as 
last year ; 3 bushels seed sown. Barley—Say 40 bushels ; 3 bushels seed 
sown. Oats—40 to 48 bushels; 4 to 5 bushels seed sown. Harvest— 
About the same time as last year ; got good weather, and everything in 
in fine condition. Hay—About 2 tons, or a ton per acre less than last 
year; second crop better than last year, and well got. Meadow-hay— 
None grown. Potatoes—About 6 to 8 tons; superior to last year; no 
disease ; no new varieties. Turnips—20 tons per acre, or double of last 
year ; fine braird ; only one sowing. Jnsects—No damage by insects or 
weeds. Pastures—Very good. Jive Stock throve well. Cattle and sheep 
free from disease. Clip of wool much the same as last year. 


West Loruian. Wheat—A large acreage of wheat was sown this year ; 
turned out a very good crop, and both quality and quantity were good— 
say 48 bushels ; seed sown, 4 bushels; straw nice and clean. Barley as a 
rule was a very good crop; about 46 to 48 bushels; quality good ; seed sown, 
5 bushels, Oats—A very big, bulky crop, and quality extra good ; owing 
to the high price of seed more drilling was done to save seed. Seed sown 
—small oats, 34 bushels ; thick oats, 5 bushels. Some of the new varieties 
of oats are threshing 13 quarters per acre—general 11 to 12; straw good. 
Harvest began last week of August to first week of September, and was 
one of the best harvests experienced for a number of years. Owing to 
the war harvest-men were scarce, and a good deal had to be done with 
released soldiers. May—A good crop and well secured, 50 to 60 cewt. per 
acre being a general run. Meadow-hay was not so well secured, owing to 
the weather breaking down. -Potatoes—It is some time since the quantity 
and quality were so good ; in some districts 12 tons per acre were lifted. 
A general yield was about 10 tons. Z'wrnips—A good crop all over—say 
18 to 22 tons per acre. Owing to labour being scarce, a considerable 
amount were long in being pulled, and with early and repeated frosts 
are not keeping too well in the pits. No damage by insects or weeds 
to any of the crops. Pastures did better than last year, owing to the 
better season. ave Stock—Owing to the high price of cake less cattle 
were grass-fed, but cattle fed on grass alone did well. Cattle and sheep 
free from disease. Clip of wool—Good. : 


East Loturan (Upper District). Wheat—42 bushels; quality the best 
for years; straw all saved in good condition ; about 38 cwt.; seed, 4 
bushels. Barley—48 bushels; straw a full average ; much better than 
last year; seed, 3 bushels. Oats—64 bushels; both straw and grain 
above an average, all new varieties or thick-skinned oats giving good 
returns, and growing much in favour in this district, more especially on 
the lighter soils ; but.on the turf being ploughed up, much more liable to 
suffer by wireworm, &c. Harvest—About the usual time—earlier than 
last year. Hay—2 tons per acre; considerably under last year’s ; quality 
good. Meadow-hay—None grown. Potatoes—8 tons per acre; best crop 
all round for some years ; no disease ; some small quantities of the new 
varieties ‘ Majestic” and “ Ally,” the former promising to be a great 
cropper. Turnips—From 18 to 20 tons; good crop all round; much 
better than last year’s; some finger-and-toe disease, but no resowing. 
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Insects—No injury by insects. Weeds—The ordinary yellow weed was 
more prevalent, and' spraying was more common to lessen the damage. 
Pastures—Average growth and quality. Jive Stock throve well. Cattle 
and sheep free from disease. Clip of wool—An average. 


East Lorian (Lower District). Wheat—40 to 44 bushels ; crop yield- 
ing well to bulk; quality good; seed, 3 bushels drilled, 4 broadcast. 
Barley—Not a heavy bulk, but yielding well; average crops about 48 
bushels; good quality ; seed, 3 bushels drilled. Qats— Thick-skinned 
varieties yielding, on average, about 68 or 70 bushels, others about 48 ; 
light bulk of straw ; both straw and grain good quality ; seed—4 bushels 
potato oats, and about 6 bushels thick-skinned varieties. Harvest began 
about one week later than average; bad weather during first ten days 
of cutting caused some “ weathered” samples. //ay—Average about 2 
tons—a light crop. Potatoes—A fine crop; seed and ware about 8% tons 
on average; no disease. Turnips—A fair crop only—not up to earlier 
expectations ; about 20 tons on average. Jnsects—No damage by insects, 
but a good deal by “dry rot”; quite 5 per cent of reduction caused by it. 
Weeds—Labour being scarce and dear caused more weeds in the crop. 
Pastures bare at first, and then plentiful after rain in July. Live Stock 
throve fairly well. Cattle and sheep free from disease. Clip of wool—Not 
a heavy crop ; bad spring affected it ; weight scarcely average. 


BORDER DISTRICT. 


BERWICKSHIRE (Merse). Wheat—40 bushels; straw average, quality 
good ; seed, 4 bushels. Barley—33 bushels ; quality good ; straw under 
average ; seed, 3 to 34 bushels. Late sown barley or common variety 
yielded proportionably best. Oats—45 bushels ; quality very good ; straw 
short of average; seed, 4 to 6 bushels according to variety. Harvest 
began at the usual time. Hay—About 35 cwt.; excellent quality and 
well harvested ; crop less in quantity but better quality than last year. 
Meadow-hay—About 28 cwt.; good quality; less bulk than last year. 
Potatoes—A very good crop, more than double last year—say 74 tons; 
no disease ; ‘‘ Arran Chief” the favourite variety. _ Z’urnips—Crop above 
average and quality excellent ; 18 to 19 tons; swedes, 2 tons more; crop 
brairded well—almost no resowing. Jnsects did little or no harm, Weeds 
—Charlock the prevailing weed and very injurious. Pastwres—Little 
growth during the drought in the early summer, but got quite luxuriant 
later, Live Stock throve fairly well. “Scrapie” still prevalent in sheep ; 
very little other disease. Clip of wool—Quality fair ; short of average 
quantity. 


BrrwicksHire (Lammermoor). Wheat—Almost none grown in this 
district. Barley—36 bushels; later barley a fair crop; straw about 
average; some fields rather thin; seed, 3 to 3$ bushels. Oats—40 
bushels ; quality good and straw only a little below average ; seed, 4 to 
6 bushels. Harvest began at the usual time. Hay—Under average, say 
30 cwt. ; quality excellent. Meadow-hay—Small crop; 20 to 23 cwt., 
but fine quality. Potatoes—Large crop for the district, say 7 tons; no 
disease ; ordinary varieties planted ; “Arran Chief” the most common. 
Turnips—Excellent crop of fine quality ; no disease to speak of ; say 20 
tons ; crop brairded well and no resowing. Jnsects—Nodamage. Weeds 
—Charlock very prevalent. Pastwres—Bare in the early part of the 
season, but grass plentiful later. Live Stock throve well. Cattle and 
sheep free from disease. Olip of wool—Good ; under average quantity. 
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Roxsurecusuire. Wheat—30 bushels; seed, 34 to 4 bushels; 20 cwt. 
straw, quality good. Barley—34 bushels; seed, 3 bushels; straw, 20 
cwt.; quality of straw good. @Oats—39 bushels; seed, 4 bushels to 6 
bushels, according to variety ; 20 cwt. straw ; quality good, better than 
last year. Harvest—Later than average—ten days. Hay—Crop as a 
whole was under last year ; from 25 to 30 cwt. per acre. Meadow-hay— 
A very poor crop. Many hill places had nothing to cut. Potatoes—A 
good crop, say 8 tons average ; little orno disease. Turnips—The weight 
might be 15 tons; brairded well ; very little resowing required. IJnsects— 
Oats suffered in spring, especially the newer varieties. Weeds—No 
damage to any extent by weeds, except perhaps on old cultivated land, 
where two consecutive crops of corn were taken without sufficient culti- 
vation and manuring. Pastwres—Quite an average, but not so good as 
last year. Live Stock throve quite well, except those that got a bad set-back 
in April from starvation, owing to the want of food (hay). Many old 
sheep died, and a large percentage had no lambs. Cattle and sheep 
fairly free from disease. Clip of wool—Quality only fair ; much under 
the average in weight, say from 10 per cent to 15 per cent. 


SELKIRKSHIRE. Wheat—Only a few acres grown, but good ; 46 bushels. 
Barley—Did well; 40 bushels. Oats—A very satisfactory crop and 
threshing well; 44 bushels. Harvest began at the usual time. Hay—2 
tons, and well secured. Meadow-hay—This crop was poor and late; very 
little in this county was secured in good order, and a considerable per- 
centage was wasted. Potatoes were a bumper crop, and would average 
over 10 tons per acre ; no disease ; there is no comparison with last year, 
which was practically a failure. Zwurnips did well all along, and were 
much over an average crop—at least 20 per cent. Insects—No injury. 
Weeds—No injury was done to the crops, but weeds were more in evidence. 
Pastures average, and the autumn grazing the best for many years. Live 
Stock throve very wellindeed. Cattle and sheepfree from disease. Clip 
of wool—Quality was good generally, but quantity on naturally kept 
stock much less, 


PEEBLESSHIRE. Wheat—Very little grown, ifany. Barley—Something 
like 39 bushels, and 1 ton straw. Oats—Something like 40 bushels, and 
lton straw. Harvest nearly two weeks later than usual. MHay—From 30 
to 35 cwt. peracre. Meadow-hay—Moderate crop, but quality not good in 
most cases. Potato crop much better than last year; 6 tons per acre; 
very little disease. Turnips—20 tons per acre and over; quality very 
good ; brairded well, and there was no resowing. Jnsects—-No injury by 
insects. Weeds—Crops not injured to any extent; some yarr and runches ; 
thistles did usual damage. Pastwres—Average growth, and quality good, 
but hardly so plentiful as in former years. Lave Stock did well. Cattle 
were free from disease, but sheep suffered from the effects of the severe 
spring weather, &c., and were difficult to recuperate. Clip of wool very 
much less than last year, and the quality barely so good. 


DUMFRIES DISTRICT. 


DumrFrizssuirE (Annandale). Wheat—No wheat grown. Barley— 
crop was late in being got in; there was, however, a good seed-bed, and, 
favoured with a showery time in June, the crop came away well; straw 
was more plentiful than last season; weight, about 22 cwt. per acre; 
grain equal to last season—about 36 bushels; samples showing “colour” 
were scarce, owing to wet harvest ; seed sown, 33 to 4 bushels per acre. 
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Oats—A series of severe snowstorms occurred from the beginning to the 
middle of April; this kept seeding back. Not until the 18th of April 
was sowing general; the weather then improved, and continued dry 
until all was got in before the end of the month; the braird came away 
rapidly, and by midsummer there was every appearance of an excellent 
crop. Some old grass lands, broken up on account of national require- 
ments, showed signs of being too heavy for a profitable crop; with 
moderate weather all might have turned out well, but a long spell of 
very wet weather set in, beginning about the 9th August and con- 
tinuing to the end of the month. This did great damage, twisting and 
lodging the crops; the result was that harvesting became very difficult 
and tedious. The weather improved somewhat during September, but 
continued broken during all the time of harvest, and a good deal of the 
grain was exposed in the fields until well on in October ; consequently 
there has: been a good deal of damage through discoloration and 
sprouting. Notwithstanding the damage done by the unfavourable 
weather, the yield of grain was better than expectation; the quality, 
however, was deficient through the crops being ‘‘lodged” and from 
being exposed for such a length of time in the fields. Average return 
of grain from 36 to 38 bushels; bulk of straw much above average, 
but very much below average in quality. New varieties of oats are 
coming more into favour in the district—‘ Record,” “ Yielder,” and 
“Abundance” varieties being largely sown; though, where quality of 
fodder is desired, the older kinds (“ Potato” and “Sandy ”) still hold 
the “field.” Seed sown, new varieties, 6 to 7 bushels; ‘ Potato,” 
“ Hamilton,” and “Sandy,” 4 to 6 bushels ; 1 bushel per acre less when 
drilled. Harvest—The crop was ready for harvesting about the 20th of 
August (about the usual time), but owing to continued rains it was not 
general until the end of the month. Hay—This crop would compare favour- 
ably with that of last year, though there was not so much clover; quality, 
however, was excellent, owing to favourable weather being experienced 
during hay harvest ; weight from 30 to 33 ecwt. per acre. Meadow-hay 
or lea-hay did not come up to expectation. Complaints were general 
that the crop was thin at the bottom, and did not fulfil the promise it 
gave in the early summer. In the earlier districts the crop was got up 
without a shower, and the quality was excellent; later districts (where 
this crop is mainly depended on as the chief supply of fodder) were not 
so fortunate. The spell of good weather ended on the 9th of August, and 
thereafter the making of good hay was an impossibility ; the greater part 
put up after this date was badly damaged and some of it lost. Farmers 
are slow in learning to take advantage of the good weather while they 
have it, and that it is better to have a smaller quantity of well-got hay than 
to wait for a larger bulk and have it damaged. Potato crop much heavier 
than last year. Varying estimates are given as to the yield per acre; 8 to 
10 tons are spoken of, but about 8 would be nearer the mark ; there was 
little or no disease, and the crop is keeping well in pits. Z'urnips not up to 
last year’s average; this year it may be stated at 25 tons per acre. The crop 
brairded well, but owing to frosty nights resowing was in some cases neces- 
sary. Where the young plants are subjected to frost, even a few degrees, 
it tells on the aftergrowth and on the weight of the crop. Shooting or 
running of seed is attributed to the young plants being subjected to frost 
in their early stage. Jnsects—No damage by insects. Weeds are certainly 
more in evidence than in pre-war times ; this generally is due to scarcity 
of labour. This year the damage done was not worse than on the two 
previous seasons. ‘ During hoeing the weather was hot and dry, and when 
this happens it tends to check the growth of weeds later in the year. 
Pastures —Growth was late owing to severe weather experienced in 
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April; later, however, it was of average growth and quality. Live 
Stock—Stock, as a rule, did well all season. There was no scarcity of 
grass, but owing toa wet August and September cattle and sheep did not 
come to the autumn sales in the same condition as last year. Generally 
speaking, both cattle and sheep have been free from disease. Some 
loss was experienced by dairymen with udder trouble amongst autumn- 
calving cows and heifers; loss from this cause was greater than usual ; 
cause not well known. The disease is said to be worst during warm 
damp weather, when vegetation is beginning to decay ; this condition is 
favourable to the germs which cause the disorder. Clip of wool—Owing 
to an exceptionally severe winter and spring the wool clip was much 
below the average, both in quality and quantity. Wool from park 
sheep did not fall so much below the average, but hill flocks would 
clip fully a third less. 


DuMFRIESSHIRE (Nithsdale). Oats—Varied a good deal in the district ; 
on heavy land was most abundant ; on light land was very short, with 
grain ill-filled, due to the long-continued drought; all over would be 
about same as in 1916; 45 bushels grain; 1 ton straw. Harvest—About 
a week earlier. Hay—Ryegrass was 5 cwt. less than previous year, being 


a fair length but very thin, wanting clover inthe bottom. Meadow-hay—., 


10 cwt. more per acre than previous year. Potatoes—Would be 6 tons 
more per acre than in 1916—4 tons 1916, 10 tons 1917; no disease; a 
few new varieties were planted, but did no better than the old; all 
cropped well. Turnips—Where they brairded and came away all right, 
an excellent crop; those sown after the drought came were a compara- 
tive failure; those worth considering, 22 tons per acre. Jnsects— No 
damage by insects. Weeds—A little damage in places by redshanks and 
spurry. Pastwres— Except on gravelly land, which was completely 
burned up, other pastures were of average growth and quality. Live 
Stock—Where there was a good supply of water stock throve quite well. 
Cattle and sheep free from disease. Clip of wool — About one-third 
below last year both in quantity and quality. 


DUMFRIESSHIRE (Eskdale). Wheat—None grown. Barley—None grown. 
Oats—A good crop, but badly laid before cutting, and was very difficult 
to cut; a good deal of grain shaken off, as there were very high winds 
just when crop was ready for reaper. Grain not threshing out very well, 
and will be about 35 bushels per acre; more straw than last year, but 
much was badly got, as it rained continually after cutting, and some stood 
in stooks for weeks; seed, about 6 bushels on lea and about 5 bushels 
after turnips. Harvest commenced about usual time—beginning of Sept- 
ember ; fairly good weather for cutting, and those lucky enough to get some 
led early got it in in good condition, but it rained every day for weeks, 
and a lot was badly spoiled before being secured. Hay—Ryegrass a good 
crop and very well got ; would be about 30 bushels per acre. Meadow- 
hay—A. good crop also, and any got early was very well secured, but 
many acres were never got at all and had to be left to rot, as it rained 
almost daily for nearly two months ; what was got well would be about 
25 ewt. per acre. Potatoes—A very heavy sound crop; would be about 8 
tons per acre; there was very little or no disease, but crop was also very 
difficult to secure as weather was so wet, and all had to be lifted in a 
very dirty condition. Turnip crop not so good ; about 15 tons per acre ; 
quality much the same as last year ; crop brairded well, and very little 
second sowing required. Jnsects—No damage by insect pests. Weeds— 
No injury by weeds, as it was ideal weather for killing weeds when crops 
were hoed. Pastures—Quite of average growth, and quality very good ; 
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got rather burned up about beginning of July, but quickly recovered after 
the rain came. Live Stock did very well on pastures. Never was so little 
disease ; hoggs have been very free from braxy ; generally a heavy loss of 
hoggs, but this year it is exceptional to hear of any deaths. Clip of wool— 
Under the average and much short in weight, undoubtedly owing to the 
severe spring, when sheep were very lean and many lost a lot of wool 
before clipping-time. 


KiRKcUDBRIGHTSHIRE. Wheat—None grown. Barley—None grown. | 
Oats—A good crop both of straw and grain, indifferently harvested ; 
yield, about 50 bushels per acre; seed sown, 4 bushels per acre. 
Harvest about a week later than usual. Hay crop much lighter than 
last year ; quantity about 14 tons per acre. Meadow-hay less productive, 
but still a good crop. Potatoes of all sorts proved a good crop. First 
Earlies suffered some vicissitudes, and in many cases came irregularly, 
and a large proportion of unfertile sets—a strong probability that this 
was due to being chilled in the sprouting boxes. Late crops were excel- ° 
lent, many crops yielding over 10 tons. Disease slight. A large acreage 
of the new variety, “Great Scot,” was planted. Turnips—A good crop, 
equal to last year; 20 tons per acre; crop brairded well, and little 
resowing. Generally an absence of insect pests, Weeds—No appreciable 
difference. Pastwres of average growth and quality. Live Stock—Stock 
did well. Cattle and sheep free from disease. 


WiatownsHirE. Wheat—From 35 to 40 bushels; grain good; straw 
quite average ; 4 bushels sown per acre; very small average sown, as 
owing to wet back-end land could not be ploughed. Barley—About 40 
bushels ; grain good; straw very light. Oats—45 to 55 bushels per 
acre; very good quality of grain; about 33 per cent better than last 
year at least; 4 bushels sown with drill and 6 bushels with hand. 
Harvest—The harvest began about September lst and ended from 24th 
to 25th, except a few caught then with wet weather, who did not get it 
in until middle of October ; not much difference from last year. Hay— 
About 25 cwt.; owing to drought the quality was rather spoiled; a 
much lighter crop than last year. Meadow-hay was a very good crop 
generally, but the weather broke, and there was great difficulty in 
securing it, and much of it had to stand in rick until after corn harvest, 
owing to wet weather. Potatoes—More than double of last year ; from 
8 to 10 tons per acre. Not much disease, but great difficult in getting 
the crop lifted owing to continued wet weather. No new varieties. 
Turnips—About 25 tons per acre; very sound and fine quality—the 
finest crop of the season. The crop brairded well; no second sowing. 
Insects—No damage by insects or weeds. Pastwres were not so good as 
last year ; they did not come away so well in spring, and the protracted 
dry weather dried them up. Live Stock—Stock were quite healthy on 
them, but there was less feed, and consequently a much smaller make 
of cheese. Cattle and sheep free from disease. Clip of wool—Quality of 
the clip of wool good, but rather light in weight. 


GLASGOW DISTRICT, 


Ayrsuire. Wheat—454 bushels of 60 lb.; 35 cwt. straw; seed, 35 
to 4 bushels. Barley—4l1 bushels of 55 lb. ; 25 cwt. straw ; seed, 4. 
bushels per acre. Oats—49 bushels of 41 lb. ; 32 cwt. straw ; seed, 44 
to 7 bushels per acre. Harvest about the usual time, but the weather 
conditions were such as to prevent rapid progress being made. Hay— 
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32% cwt. per acre of mixture, or 6} cwt. less than last year. Meadow- 
hay—83 cwt. per acre, or 1 cwt. less than last year. Potatoes—9j tons 
per acre against 7 tons last year. No disease of any consequence. No 
new varieties other than for experimental purposes. . Turnips—244 tons 
against 193 last year; braird generally good, and little resowing 
required. Jnsects—Nothing more than usual. Weeds—Much the same 
as usual—annual weeds. Pastures had to be stocked early in the 
season, and owing to the backward weather the grass was never more 
than sufficient to maintain the stock in moderate condition. Live Stock— 
Stock throve under average, except in favoured localities where lightly 
stocked in early spring. Cattle and sheep free from disease. Clip of 
wool—Quality average, but rather under the average in weight. 


Bure. Wheat—Very little grown, but a very good crop; yield, about 
50 bushels per acre; quality of grain very good; straw a full crop; 
secured in fine order; 3 bushels per acre sown. Barley—Very little 
sown, but a very good crop; quality of grain and straw good; yield, 
about 40 bushels ; 3 bushels sown. Oats—46 bushels per acre; quality 
of grain and straw, where harvested in the early part of September, was 
very good ; afterwards the worst in remembrance on low-lying sheltered 
fields ; on exposed fields, the wind being strong, the crop was secured in | 
fair good order. Harvest began at the usual time, but very late before it ~ 
was finished ; a good deal of the oat crop was useless. May—The hay 
crop was very good, about 2 tons per acre, and well got. Meadow-hay— 
Very little meadow-hay grown; what was grown was very badly got, 
except a small quantity secured before the weather broke. Potatoes— 
Digging commenced first week of July ; an average of 10 tons for those 
lifted before the lst of September. Later varieties got very wet weather 
for digging—about 10 tons per acre; no disease, and fine quality ; usual 
varieties planted. Turnips—A very fine crop; from 25 to 35 tons per 
acre; brairded well; no second sowing required. Jnsects—No damage 
by insects, but great damage done by sparrows. Weeds—No damage by 
weeds. Pastwres were good. . Live Stock—Stock did well till back-end 
of the year, when the weather broke. Cattle and sheep were free from 
disease. Clip of wool—An average crop, good quality. 


Arran. Wheat—None grown. Barley—Very little grown ; say 36 to 
40 bushels per acre. Oats—A very fair crop; less straw than 1916, but 
grain good quality ; about 30 bushels per acre; seed sown, 6 bushels. 
Harvest a few days earlier than last year; crop mostly secured in good 
condition ; some patches a good deal damaged ; finished later than 1916. 
Hay—A fair crop where top-dressed, and well got; not so much seed 
saved ; quality good; say 1 ton per acre. Meadow-hay—Little grown ; 
crop fairly well secured. Potatoes—A good crop, above average; very 
little disease ; from 6 to 8 tons on an average. Turnips—Barely an 
average ; a good deal of finger-and-toe ; did not fill up well at the back- 
end ; say 12 to 14 tons per acre; kept fairly clean. Not much injury 
by insects. Fairly free from weeds. Pastwres started well, but got 
worse with dry weather ; improved when rain came. Live Stock—Not 
so well as in 1916. Cattle and sheep free from disease ; foot-rot in sheep 
in autumn. Clip of wool—Wool a better clip, but quality only fair. 


LANARKSHIRE (Upper Ward). Wheat—None grown. Barley—None 
grown. Oats—40 to 45 bushels ; good quality, and more grain than last 
year; 5 to 6 bushels sown. Harvest started generally first week of 
September ; some earlier kinds ready to cut ten days before, but could 
not get cutting for rain. Hay—About|2} tons”per acre ; good quality, 
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well got ; fully better than last year. Meadow-hay—Much the same as 
last year, and well got, except in late high districts where suffered from 
heavy rain. Potatees—More than last year; 7 to 12 tons; no disease ; 
new variety “ Allies” planted—a big cropper, and big stuff. Turnips— 
20 to 25 tons ; crop brairded fairly well ; no resowing ; finger-and-toe bad 
some places ; damage greater than usual. No injury by insects or weeds. 
Pastwres—Average growth. Live Stock did well. Cattle and sheep free 
from disease. Clip of wool—Good average. 


LANARKSHIRE (Middle Ward). Wheat—Where early harvested the 
quality was good. The yield, 35 to 40 bushels per acre; and straw, 30 
to 40 cwt.; seed sown, 4 bushels. Barley—None grown. Oats—The 
season was a favourable one for the growth of oats. It was an exceed- 
ingly heavy crop, but unfortunately the continuous rainfall during Sept- 
ember and October spoiled the quality of the later varieties, and much 
loss was occasioned thereby. Yield, 36 to 50 bushels; straw, 25 to 40 
ewt. ; seed sown, 5$ to 6 bushels. Harvest commenced at the usual time, 
but after a few days of good weather rain fell continuously, and much 
difficulty was experienced in saving the crops. Hay—Ryegrass and 
clover-hay was a heavy crop, and was well got. The yield was from 30 
ewt. to 2 tons per acre. Prices in July and August were fixed by Gov- 


ernment at £5, 10s. per ton, rising in succeeding months up to £7, 10s., 


with interest at 5 per cent till paid. Meadow-hay—Timothy hay was 
also a fair crop, and was well got. Potatoes—The crop of potatoes was a 
record one. Owing to the propitious weather in the spring months the 
erop got a good start, and continued its growth till the autumn. There 
was a little disease among some of the varieties, but on the whole the 
crop was secured in good condition. TZwrnips were a fairly good crop, 
and the early season was suitable for the cleaning of the land. In the 
later autumn, however, dry-rot set in, and reduced the keeping quality. 
The yield would be from 15 to 25 tons per acre. No injury was caused 
by insects. No injury by weeds. Pastures did well during the season. 
Live Stock—All stock have been exceedingly high in price owing to the 
war, and cattle have been generally free of disease. Clip of wool—No 
sheep in this ward. 


LANARKSHIRE (Lower Ward). Wheat—40 bushels ; quality good ; straw 
variable and thin; 4 bushels seed. Barley—Only limited quantity sown. 
Oats—60 bushels per acre; straw above average; badly laid by wet 
weather; quality variable; 6 bushels sown. Harvest—Three weeks 
after the usual time. May—30 to 40 cwt. per acre, of good quality. 
Meadow-hay—None. Potatoes—A full crop of all varieties ; bad weather 
for lifting. Turnips—20 to 30 tons per acre ; good quality ; much better 
than last year. Jnsects—No injury. Weeds—No injury. Pastwres— 
Above average. Stock throve well. Lrve Stock free from disease. 


RENFREWSHIRE. Wheat— Average 38 to 40 bushels; grain good 
quality ; straw hardly up to average of last season; 4 bushels seed per 
acre. Barley—Very little grown. Oats—Average, say 56 bushels ; straw 
about same average weight as last season; not so heavy in higher dis- 
tricts, but heavier in lower; 5 bushels of seed per acre. Harvest—The 
harvest began about a week later than last year, and was the worst and 
most protracted we have experienced in these parts for years ; what with 
the abnormal wet weather and shortness of labour much grain was 
wasted ; the month of November did not see all fields cleared. Hay— 
Very good weather for hay-making; the crop was well got and quite 
up to, and in many cases above, the average in weight of last year, 
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especially in heavier lands. Meadow-hay—Not much grown, and less 
than usual this year; quality up to previous years. Potatoes—Good 
crop, very much better than last year ; average say from 7 to 8 tons per 
acre ; no disease to speak of ; no new varieties. Z'wrnips—Crop not as 
heavy, all over, ag last year ; quality quite good; average say about 20 
tons ; brairded all right but did not come away so well as usual, and 
heavy rains in autumn were against crop maturing; no resowing. 
Insects—No damage to speak of. Weeds—Through want of labour more 
to be seen than usual in some places. Pastwres—Quite up to the same 
growth as last year, but not of the same quality. ve Stock—Owing to 
the wet weather during end of season stock did not finish as well as 
usual. Cattle and sheep free from disease. Clip of wool—Quite satis- 
factory and up to the usual average. 


ARGYLLSHIRE (Lochgilphead). Wheat—None grown. Barley—None 
grown. Oats—A very good crop as a rule, but badly laid; about 48 
bushels per acre; straw bulky ; quality good when it was secured, but a 
great deal lost owing to bad harvest, some being still in the fields 
(January 1918) ; seed sown 5 bushels. Harvest—Just about usual time 
—last days of August—but the worst weather experienced in this dis- 
trict within living memory. MHay—Not so heavy as last year; from 
14 to 2 tons per acre. Meadow-hay—Not as heavy either ; only those 
who were early got it all secured, a good deal being lost and some never 
cut. Potatoes—A very good crop; 6 to 8 tons per acre; have kept badly 
owing to being lifted wet and some touched with frost before lifting ; 
not much disease; no new varieties. Turnips—Crop much about last 
year—perhaps a little heavier ; 20 to 22 tons; a good deal of dry-rot 
in some cases and also finger-and-toe; no second sowing. Insects—No 
injury by insects, but wood-pigeons very destructive on young turnip 
plants. Weeds—Not much damage by weeds, but thistles still prevalent. 
Pastures were not so rough as some years. Live Stock throve very well. 
Cattle and sheep free from disease. Clip of wool—Quality not so good 
and weight less, as sheep very thin in the spring. 


ARGYLLSHIRE (Kintyre). Wheat—None grown. Barley—Poor crop, 
especially on light land; generally considered that seed was at fault ; 
well harvested—was mostly secured before the weather broke ; from 32 
to 48 bushels per acre. Oats—Quite as good as last year; from 48 to 
64 bushels ; 5 bushels seed per acre. Harvest started at the usual time, 
but was very protracted owing to the weather, the later places being 
very late in getting finished. HWay—Ryegrass barely as good as last 
year ; well got; about 2 tons per acre. Meadow-hay—An average crop ; 
earlier places well got ; later places pretty badly spoiled. Potatoes—Good 
crop all over, but great difficulty in lifting late ones; not much disease, 
but some spoiled in pits owing to being wet at lifting. Turnips—Not so 
good as last year ; brairded well ; no second sowing; from 15 to 25 tons ; 
not so sound as last year. Jnsects—Not any greater injury or less than 
usual. Weeds—No damage. Pastures—About average. Live Stock throve 
all right. Cattle and sheep free from disease, but had a very bad lamb- 
ing time and crop of lambs short, all owing to the bad spring. Clip of 
wool—Very considerably under average. 


ARGYLLSHIRE (Islands of Islay, Jura, and Colonsay). Wheat—None 
grown. Barley—Practically none grown. Oats—Crop was rather under 
the average. Cold dry weather in spring resulted in a good many fields 
being damaged by grub; a second sowing had to be undertaken in a 
number of cases. Harvest—From a week to a fortnight later than 


CEREAL AND OTHER CROPS OF SCOTLAND FOR 1917. 369 


usual. Hay—The crop was a good one, being similar to that of last year. 
Meadow-hay—Slightly more productive. Potatoes—An excellent crop ; 
8 to 9 tons peracre. Turnips—18 to 20 tons per acre ; growth was slow 
at brairding time, but during the rest of the season the weather was most 
favourable for the crop ; very little second sowing was necessary. Insects 
—No damage. Weeds—No damage. Pastures—Did exceedingly well. 
Inve Stock—All did well. Cattle and sheep quite free from disease. Olip 
of wool—Quality good, and quite up to average. 


STIRLING DISTRICT. 


DUMBARTONSHIRE (Upper). Wheat—None grown. Barley — None 
grown. Oats were generally a good crop—rather lighter in straw, but 
better in grain ; the harvest was very bad, and a considerable part of 
crop was wasted ; grain, about 30 bushels; seed sown, from 5 bushels of 
old to 8 of new varieties, Harvest began about a week after the usual 
time. Hay—The hay crop was in most cases lighter than last year, but 
in a few instances heavier ; the quality was very good ; weight per acre 
fully 15 tons. Meadow-hay was a better crop, but the greater part of it 
was lost owing to continuous wet weather. Potatoes—A much better 
crop than last year ; average about 7 tons per acre ; hardly any disease ; 
no new varieties planted. Zwrnips—Much about the same crop as last 
year ; made a good start, but did not swell out, owing to cold and wet 
after August ; about 18 tons per acre; no resowing. Jnsects—There was 
no damage by insects. Weeds were well got under in the early part 
of the season, and caused little damage. Pastwres—Grass was late in 
coming, and was good for a while, but not so good in autumn owing to 
too much rain. Jive Stock throve fairly well, but hill sheep might have 
been better in the back-end of the year. Cattle and sheep free from 
disease. Clip of wool—Under an average, both in quantity and quality. 


—DUMBARTONSHIRE (Lower). Wheat—Fairly good; about 36 bushels; 
seed sown from 34 to 4 bushels. Barley—Little or none grown. Oats— 
About 42 bushels per acre; from 5 to 6 bushels sown per acre; owing to 
wet harvest weather, and a lot of the crop being badly laid, a big pro- 
portion (especially in the western parishes) of both grain and straw was 
greatly deteriorated in quality. Harvest began about a week later than 
usual. Hay—About 35 ewt. ; quality good. Meadow-hay—Owing to wet 
weather very little neadow-hay was secured—a disastrous year for the 
meadow-hay crop. Potatoes—A bout 6} tons per acre ; quality good ; very 
little disease. Turnips— About 22 tons; quality fairly good; crop 
brairded well. No injury by insects or weeds. Pastures of average growth 
and quality. Jive Stock throve well. Cattle and sheep free from disease. 


SrrruinesHirE (Western District). Wheat—None grown, Barley— 
None grown. Oats—About 42 bushels ; grain and straw of good quality 
where crop was early got ; seed, 5 bushels. Harvest began 3rd September, 
being three days later than last year; but in many instances, and more 
particularly in low-lying positions, it was the end of November before 
it was finished, due to more or less continuous broken weather. It is 
unfortunate to have to record, and all the more so at the present juncture, 
a considerable wastage from lengthened exposure, and that notwithstand- 
ing recourse to leading on Sundays when conditions permitted. Hay— 
Around 1 ton 10 cwt. In most cases well secured. Usual quantity of 
clover. Meadow-hay—Much the same as last year. Here, too, unfavour- 
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able weather prejudicially affected the quality of a large proportion of the 
ingathered crop, and in addition rendered impossible the cutting of a 
number of meadows to the full extent. Potatoes—Average about 8 tons, 
being double the crop of last year. Quality good. No disease at lifting, 
and keeping well in pits. No new varieties planted. Zurnips—About 
25 tons per acre. Quality fair. Brairding was slow from lack of 
moisture, and on several farms a second sowing became necessary. No 
injury by insects. Weeds—Average damage from redshank. Pastures 
suffered from drought in early part of season, but came on well later. 
Live Stock throve very well. Cattle and sheep free from disease. Clip of. 
wool—Average quality and clip. 


STIRLINGSHIRE (Eastern District). Wheat—44 bushels ; fair quality of 
grain and straw ; seed, 34 bushels per acre. Barley—32 bushels ; grain 
of fair quality ; rather much straw ; seed, 34 bushels. Oats—36 bushels ; 
good average crop; straw good; seed, 4 bushels. Harvest began about 
the usual time; the first half fairly good weather, and the latter half 
and late districts got a very bad harvest. Way—Both timothy and rye- 
grass a fair average crop, and well secured ; carse, about 2 tons 2'cwt., 
and dryfield, 30 cwt. Meadow-hay—Fair crop, aud well secured up till 
first week in August ; afterwards it was difficult to get. Potatoes—Extra 
good crop of potatoes ; almost double last year ; average from 8 to 10 tons. 
Turnips—Good crop of turnips—both yellow and swede ; about 25 tons. 
Very little damage by insects. Weeds—No injury by weeds. Pastwres— 
Average year. Live Stock throve fairly well. Cattle and sheep very free 
from disease. Olip of wool—Fair clip of wool, rather under last year. 


CLACKMANNANSHIRE. Wheat—A fair crop all over, and much better 
than last year, both in straw and grain ; 34 to 42 bushels per acre; 3 to 
4 bushels sown. Barley—About an average yield; better than last year 
in straw and grain; the quality was a little deficient owing to rain 
during harvesting. Average yield from 36 to 40 bushels ; 33 to 4 bushels 
sown. Oats—This crop was above the average yield; the grain and 
straw were much better than last year. In a few instances, where 
late in being got in, damage was caused by rain, but all over it was a 
good crop, yielding from 45 to 50 bushels per acre; 4 to 5 bushels sown. 
Harvest was a few days earlier in starting than last year. The end of 
harvest was rather wet, causing damage to late-secured grain. Hay was 
much above the average in quantity and quality ; an excellent hay har- 
vest, and the crop was secured in good order; 2 to 3 tons per acre. 
Meadow-hay—Not quite so good as last year ; less in bulk, and damaged 
by wet weather at the end of hay harvest. Potatoes were the crop of 
the season, and considerably above the average for a good few years, 
both in quantity and quality ; there was little or no disease. A few of 
the newer varieties were planted. Turnips were a fair average crop, 
and above last year’s average ; 20 to 30 tons per acre, little or no re- 
sowing ; the crop brairded well. Jnsects—The crops were not injured 
by insects to any extent; there was no damage to turnip braird by 
turnip fly. Weeds—Crops were not injured by weeds more than usual, 
and not quite so much as last year. Pastwres were of average growth 
and quality, and produced a good “bite” for stock all through the season. 
Live Stock did well on grass, and continued to do so right on to the end 
of season. There was no disease amongst stock, except foot-rot in sheep, 
which was no worse than usual; sheep were worse than usual with 
maggot fly, which continued late on. Clip of wool was a fair average 
and of good quality—something similar to last year, 
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PERTHSHIRE (Western District). Wheat—Wheat generally was sown 
in bad condition, and the braird was thin. In some cases resowing took 
place. Under an average of grain and straw, 36 bushels; seed, 3 to 
3$ bushels. The area of wheat crop would not be more than an average, - 
as many farmers failed to get in the usual area. Crop secured in excel- 
lent order. Barley—The area grown would be under the average ; 
quality and quantity of grain about average ; straw was generally short ; 
yield, about 30 bushels per acre; seed, 4 bushels. Oats—An average 
crop, but straw short on the dryfield farms. The yield of grain was not 
a full average—34 to 36 bushels; seed, 44 to 5 bushels, according to 
variety sown. The oat crop was not all secured in good condition, as 
towards the middle of September the weather broke down, and much 
wind and rain were experienced. Harvest started a few days later than 
last year, and for the first fortnight the weather was excellent, but after 
that a serious breakdown took place, and the securing of the crop was 
not completed on several farms till early in November. Hay was an 
average crop, and secured in good condition. Meadow-hay—Not quite 
an average bulk, and in some districts not secured in good condition. 
On sheep farms practically no hay could be secured, as when the season 
for cutting came round the weather was, and continued to be, of the 
worst possible description. Potatoes were a record crop of generally 
sound tubers. Disease was not very prevalent, except amongst some of 
the second earlies. Zwrnips—Much above the average in bulk. Roots 
sound and free from disease of any kind. No damage by insects, nor 
any second sowing. Pastwres—A cold late spring militated against the 
pastures, especially those in an ordinary rotation. Jive Stock throve 
fairly well, but most of the cattle sent to market from their summer 
grazings were not in a finished condition. Cattle and sheep were free 
from disease. Clip of wool—The clip of wool was rather under an aver- 
age, as sheep stock of all kinds had a “rough time” in spring; the ewe 
stock especially suffered badly. The crop of lambs was very much under 
the average. 


PERTH DISTRICT. 


FirrsuirgE (Middle and Eastern District). Wheat—From 36 to 42 
bushels per acre, according to variety and conditions at seeding ; such 
varieties as ‘‘Garton’s Benefactor” yielded well; straw, 25 to 30 cwt. 
The usual seeding is from 34 to 4 bushels per acre. Barley—On some 
farms gave a disappointing yield, considering the appearance of the crop 
when growing. Owing to over-ripeness when harvested, the high winds 
which prevailed caused the loss of at least a seeding. The yield may be 
stated at from 35 to 40 bushels per acre ; straw 20 cwt. per acre ; seed 
sown from 34 to 4 bushels per acre. Oats—The crop of the season ; 
would yield a full average of good sound grain—mostly new varieties of 
the thick-skinned order, some of which showed traces of discoloration ; 
yield from 50 to as high as 64 bushels per acre, with abundant straw 
of brittle texture ; seeding according to variety, from 4 to 64 bushels 
per acre. Harvest—The harvest was rather later than usual on the early 
farms, and earlier on the late farms, lasting for about four weeks when 
completed before the weather broke down. Hay—About 35 ewt. per 
acre, but not so bulky a crop as last year, being however of better feed- 
ing quality. Meadow-hay—A similar crop to last year. Potatoes—The 
potato crop would be more than double that of last year, yielding from 
6 to 8 tons per acre for ordinary varieties, and up to 12 tons for such 
new varieties as “ Majestic” and “ Allies”; there was no appearance of 
disease. Jurnips—A full average crop of good quality, yielding about 
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25 tons per acre ; no resowing was necessary. Jnsects—There was more 
damage than usual to early sown oats by wireworm. Weeds—Al]l crops 
were fairly clean from weeds, considering the want of sufficient labour 
due to the war. Pustwres did well, and stock fattened satisfactorily ; very 
few cases of disease were reported in this district. Clip of wool— Wool 
was of average quality, but rather lighter in weight than usual. 


FiresHirz (Western District). Wheat has yielded well this year, and 
is of fine quality ; average about 34 to 36 bushels per acre, and with 
some of the new varieties the yield may be more; straw of good quality 
and average yield. In some cases crop was thin on light lands, being 
thrown out by severe winter frosts ; seed, 4 bushels per acre. Barley— 
Good average yield—about 40 bushels per acre; straw on deep land a 
good average, but on high dry land barley straw was short ; seed, 34 to 
4 bushels per acre. Oats have also been a good crop ; average yield from 
50 to 56 bushels ; straw of good quality and average yield ; seed, 5 to 6 
bushels per acre. Harvest commenced about the usual time—third week 
of August. The harvest in the later districts was delayed by wet 
weather. Hay crop averages 2 tons per acre, and of good quality, 
being well secured. Meadow-hay on bog land a good crop, and, where 
secured before the wet weather in August, of good quality. Potatoes— 
The crop was the best for many years, being abundant and of good 
quality ; there were no reports of disease ; yield, 8 to 104 tons per acre. 
Turnips also were an abundant crop, and of good feeding quality ; the 
seeds brairded well, and were mostly early thinned. No reports of 
second sowing. Jnsects—No reports of insect pests. Weeds were easily 
kept in hand owing to the dry season, with the exception of some grain 
crops which were checked by “skelloch.” Pastwres were of good growth, 
except during July, when stock were short of green food. Jive Stock— 
Stock threve well. Cattle and sheep were free from disease. Clip 0 
wool—W ool clip was an average. 


PERTHSHIRE (Eastern District). Wheat—Rather thin on the ground; fair 
quality ; yield, about 32 bushels; seed, 3to4 bushels. Barley—Good crop ; 
yield, about 40 bushels ; seed, 3 to 4 bushels. Oats—Good average crop ; 
yield, about 50 bushels; seed, 4 to 6 bushels. Harvest about a week 
later. May—Not so heavy as last year ; secured in good condition ; about 
35 cwt. peracre. Meadow-hay—Less than last year. Potatoes—A bumper 
crop ; no disease ; about ten tons per acre ; “Majestic” about 15 tons 
per acre. Turnips—A very good crop; about 25 tons peracre. Insects— 
Not more more than usual. Weeds—Not more than usual. Pastures— 
Good all through season. Live Stock throve well. Cattle and sheep were 

ree from disease. Clip of wool—About average. 


PeRTHSHIRE (Central District). Wheat is very little grown in the 
Central District of Perthshire, but what there was of it was an average 
crop—32 to 36 bushels. About three bushels were sown to the acre. 
Barley was an average crop, and the quality was first class; 34 to 4 
bushels were sown per acre. The yield would be from 35 to 45 bushels 
per acre, weighing 53 to 56 lb. to the bushel. Oats—As a rule, the crop 
of oats was exceedingly good—32 to 34 bushels, and the weight would 
be from 42 to 45 lb. per bushel. Harvest—The harvest began in the last 
week of August, and was finished in about five weeks. Hay—The hay 
crop on lightish land was under the average, but on good quality land the 
crop was a really good one. Meadow-hay—On high-lying farms there was 
a difficulty in securing the meadow or bog hay, and on some farms it was 
lost altogether, especially what was cut in the month of October. The 
crop would be from 35 to 45 cwt. per acre on good land. Potatoes—The 
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potato crop was much above the average. Early potatoes were sold by 
auction at from £45 to £70 per acre. The average yield would be from 
10 to 12 tons per acre. Later varieties were a slightly heavier crop. No 
disease. T'urnips—The turnip crop brairded well with the first sowing, 
and very little second sowing was required. On most of the farms the 
crop was a really good one. The average would be about 20 tons per 
acre. On some farms it would be from 25 to 30 tons per acre. On 
account of the scarcity ef labour there was a considerabie quantity of 
weeds growing among the turnips. Pastwres during the past year were 
of average growth. During the months of June and July the weather 
was moist, and pastures were not injured by drought. Live Stock—Stock 
did uncommonly well on the pastures, and cattle and sheep were, as a 
rule, free of disease. During the past year a considerable portion of 
the Ochil Hills were scheduled as an affected area on account of an out- 
break of sheep scab in Glendevon. The Board of Agriculture put an 
embargo on for fully a year. The disease, however, has now been eradi- 
cated. Olip of wool—The wool clip was abeve the average, and the 
quality good. As the whole crop was commandeered by the Government, 
flxed prices were given. 

Note.—During the year store stock were very dear to buy. They 
could not be purchased at less than from 75s. to 85s. per cwt. Fat cattle 
were also very dear: finished animals fetched very large prices—from 
95s. to 105s. per cwt. Every kind of store sheep were also very dear. 
Hill ewes were fetching from 45s. to 65s. each. Fat sheep were sold at 
from 85s. to 120s. each. 


PERTHSHIRE (Highland District). Wheat—None sown in the district. 
Barley—Little barley sown last year, and a very poor return—about 32 
bushels ; straw short. Oats after lea, above average in straw and grain ; 
well got and good quality ; 46 bushels; clean land, about 36 bushels. 
Harvest—About 8 days later—12th September. Hay—Above the aver- 
age of the previous year ; all well got and of good mixed quality ; about 
30 cwt. per acre. Meadow-hay—Much less productive than last year ; 
in the glens and later parts a poor crop, and badly secured. Potatoes— 
Much better than last year—a bumper crop; mostly all ware and of 
fine quality, and quite free of disease; 8 tons; “Arran Chiefs” and 
“King Edwards” mostly planted. Turnips— Above the average in 
quality and size as compared to last year; 16 tons; all brairded well ; 
no second sowing required. Jnsects—No trouble with insects or fly, and 
no damage done. Weeds—Much less damage from weeds than usual. 
Pastwres—Good average growth, of good quality, and lasted well on to 
autumn. Jive Stock—All stock, both sheep and cattle, did well all the 
season. Cattle and sheep all free from disease. Clip of wool—The 
quality of wool not up to average—much lighter, and the quantity 
much under an average, owing to the severe storms of spring and the 
prolonged dry feeding during winter. 


ForFARSHIRE (Western District). Wheat—34 to 36 bushels of good 
grain, with 28 to 30 cwt. straw ; seed, 3 to 4 bushels. Barley—34 to 36 
bushels ; fair quantity of straw ; not so badly laid as last season, and a 
fair sample of grain; seed, 3 to 4 bushels. Qats—50 to 52 bushels, with 
fair quantity of straw, and also standing well in comparison with previous 
season; seed, 3 to 5 bushels drilled, and up to 63 bushels broadcast. 
Harvest was comparatively early and speedy, late districts also partici- 
pating in the good weather; no spoilt grain. Hay—Although a good 
crop, not so heavy as previous season—say 30 to 40 cwt., and mostly 
secured in good order. Meadow-hay—Very little meadow-hay grown, 
Potatoes—7 to 8 tons, being about double the crop of season 1916, and 
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very little disease. Twrnips—24 to 28 tons of sound bulbs; an excellent 
crop; no second sowing. Jnsects—Not much injury by insects. Weeds— 
Good weather for sowing and working the various crops, and fewer weeds 
than usual. Pastwres—Not so much grass as last season, but quality good. 
Live Stock throve fairly well. Cattle and sheep free from disease. Clip 
of wool—.A good clip. 


ABERDEEN DISTRICT, 


For¥FARSHIRE (Eastern District). Wheat—5 quarters per acre of ex- 
cellent quality ; about 28 cwt. per acre of straw; the grain as good as 
any for some years back ; seed, 4 bushels per acre. Barley—The poorest 
of the grain crops ; 32 bushels per acre, and about 15 cwt. of straw. Seed, 
3 bushels per acre drilled in, and 4 bushels if sown broadcast. Oats—Very 
variable crop; on strong land not affected by drought, 56 to 72 bushels 
per acre; but on light land, only 32 to 40 bushels. Straw, 18 cwt. per 
» acre. All the newer thick-skinned varieties threshing much better than 
the old potato-oats ; the former, however, require 6 to 7 bushels seed per 
acre, as against 4 bushels per acre of the old varieties. Harvest com- 
menced about the 20th August—about a week earlier than usual—and 
was generally completed within five weeks. Hay crop about 28 cwt. per 
acre—l ton per acre under last year, but of very much better quality. 
Potatoes—Average over the county about 7 tons, or 5 tons more than last 
year ; a very fine crop, perfectly sound, and all of excellent quality ; 
nothing much in the way of new varieties, although “The Allies” are 
being pretty well taken up and considered of some importance. Twrnips 
generally a fine crop—of 22 to 25 tons per acre; feeding value the best 
for years ; brairded well, and came right on from the start. No injury 
by insects. Weeds—Grain crops, especially oats on the lighter soils, were 
much damaged by “skelloch”—perhaps the worst for years. Pastwres— 
Fairly good to start with, and improved greatly during the latter part of 
summer, with the result of an abundance of very fine autumn pasture for 
both cattle and sheep. Live Stock throve excellently. Cattle and sheep 
free from disease. Clip of wool—Barely an average, but almost of top 
quality. 


KINCARDINESHIRE. Wheat—Not largely grown in Kincardineshire. A 
better crop than last year ; from 42 to 46 bushels grain per acre, of good 
quality ; rather better return of straw than last year, of fair quality ; 
seed, 3 bushels drilled in, and 4 bushels sown broadcast. Barley—A full 
average crop ; from 38 to 42 bushels grain and 18 cwt. straw per acre, both 
of good quality ; seed, 3 bushels drilled in, and 4 bushels sown broadcast ; 
some very fine samples of barley, but the natural weight was not quite 
up to expectation. Oats—Fully above the average; yield, from 42 to 46 
bushels grain, and 18 cwt. straw per acre, both good quality ; seed, 44 


bushels drilled in and 5% broadcast. Harvest—At least ten days earlier | 


than last year, and with excellent harvest weather the bulk of the 
crop was secured in fine condition. Hay — The crop of ryegrass 
and clover-hay was only fair; not so good as last year; was gen- 
erally secured in good condition. Average weight 27 cwt. per acre. 
The aftermath was rather below the average. Meadow-hay—Almost none 
in the district ; no reliable information can be given as to crop. Potatoes 
—The finest for many years both as to bulk of crop and quality, with 
little or no disease. Average weight about 8 tons per acre—at least 
double that of last year. “ Arran Chief” variety seems to be growing in 
favour. Turnips—The crop braird all right, and hardly any second 
sowing was required ; but they came rather slowly to the hoe owing to 
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frost and dry weather ; after rain came they made great progress, and 
finished a full crop of from 20 to 25 tons per acre—almost double that of 
last year. Jnsects—Practically no damage by insects. Weeds—During 
the cleaning season, the weather being of the best, the work was satis- 
factorily accomplished. The weeds gave little further trouble, and after 
second hoeing completely disappeared. Pastures—Grass started slowly, 
but later came away nicely, and by early summer was quite good and 
more plentiful than last season. The later part of the grazing season was 
particularly good, owing no doubt to the fine weather. Live Stock throve 
very well during the fine summer weather, but the numbers grazed would 
be rather under the average. Cattle and sheep were free from disease, 
excepting minor troubles. Clip of wool was quite an average one, both as 
to quantity and quality. 


ABERDEENSHIRE (Buchan District). Wheat—None grewn. Barley— 
Grain, 40 bushels per acre, as compared with 24 bushels in 1916; straw, 
about an average—20 to 22 stones per quarter of grain ; quality of grain 
and straw superior to that of last year; about 4 bushels seed per acre. 
Oats—Grain, 40 bushels per acre, as compared with 32 bushels in 1916 ; 
straw about an average in quantity, but of excellent quality ; grain also 
of excellent quality, and weighing from 41 to 46 lb. per bushel. “Harvest 
began about seven days earlier than last year, and was very short ; the 
crop was got into the stackyard in excellent order in about three weeks. 
Hay—About 35 ewt. per acre—a little below last year’s yield ; all secured 
in good order. Meadow-hay—Not grown to any extent. Potatoes—8 tons 
per acre, compared with 4 tons last year ; all secured in good order, and 
of excellent quality ; no disease. Z’urnips—18 tons per acre, compared 
with about 12 tons last year; brairded well; only one sowing required. 
No injury by insects or weeds. Land was made ready for seed in excel- 
lent condition, and a particularly good seed-bed secured. Pastures were 
of average quality, but in dry districts were a little deficient. Live Stock 
throve well on pastures. Cattle and sheep free from disease. Clip of 
wool was of good average quality. 


ABERDEENSHIRE (Central District). Wheat—None grown. Barley— 
33 bushels per acre, 6 bushels more than last year; straw 184 cwt. per 
acre—1 cwt. less than last year. Quality of the grain much better than 
last year, and better than in an average season ; the quality of the straw 
was better than last year’s; the deficiency of straw was due to lack of 
moisture in the summer months, the extra quality and quantity of grain 
to the fine filling and ripening season. Weight of grain per bushel varied 
from 53 lb. to 57 lb. a large proportion ranging from 55 to 56 |b. 
Seed, 3 to 34 bushels per acre where drill-machine used ; 4 bushels per 
acre where broadcast machine used. Oats—40 bushels per acre ; 5 bushels 
more than last year; straw 21 cwt. per acre ; 14 ewt. less than last year. 
The quality of grain and straw much better than last year. _Weight of 
grain per bushel ranging from 39 Ib. to 46 lb., a large proportion rangin 
from 42 lb. to 44 lb. Seed, potato oats, and all other thin-huske 
varieties, where drill-machine used, 4$ to 5 bushels per acre ; broadcast 
machine, 6 to 6} bushels per acre ; all thick-husked varieties from 2 to 2% 
bushels extra per acre. In both barley and oats there is less than the usual 
proportion of small and undeveloped grains. Quality of both crops seldom 
equalled, and more seldom surpassed. Harvest—Barley harvest com- 
menced from the 21st to end of August. Oat harvest commenced from 
the 26th to end of August—10 to 14 days earlier than last year. All 
harvesting was completed from the 15th to 20th September for barley, 
aad about the 27th September for oats. Hay—Average 29 cwt. per acre, 
9 cwt. less than last year. The crop was not so well mixed with clover as 
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last year, but quality on the whole was very good. Meadow-hay—Average 
18 cwt. per acre, 14 cwt. per acre less than last year. Potatoes—Average 
7% tons per acre, 24 tons more than last year ; only a very few isolated 
reports of disease about the end of August. No report of new varieties 
being planted ; “ Arran Chief” is the variety used most largely for the 
field crops. “ Main Crop Dalhousie,” “ Langworthy,” “Golden Wonder,” 
“Rosebery,” “ Forty-fold,” and in a very few instances the old “‘Cham- 
pion,” are planted in various proportions. Quality was very good. 
Turnips—Average 184 tons per acre, 4 tons more than last year. The 
crop brairded well and came quickly to the hoe; only in one or two 
isolated cases was second sowing reported, and the need for this was 
attributed to the lack of moisture in.the soil. Insects—No report of 
damage to crop by insects. Weeds—No report of injury to crops by the 
growth of weeds. Pastures were not of average growth ; quality would 
be equal to last year. On account of the poor turnip crop of 1916, 
scarcity and high price of artificial feed, all stock were early turned on to 
the pastures, with the result that during the first half of the season fields 
were rather bare, but improved towards end of season. Live Stock —As 
well as reasonably could be expected under the above conditions. Cattle 
and sheep free from disease. A greater loss than usual among ewes after 
clipping was reported, generally attributed to the scarcity of keep in the 
early spring. Clip of wool—The quality of the clip was about an average, 
but quantity slightly under the average. 


ABERDEENSHIRE (Strathbogie District). Barley—There was remarkably 
little barley grown in this district during the past year ; indeed, this 
cereal has been grown in a decreasing scale for the past ten years. The 
climate is unsuitable, being generally deficient of the heat that is required 
for barley. The crop was good and has threshed out well, probably 
yielding about 38 bushels per acre, and with a grain weight ranging 
round 56 lb. per bushel. Oats were a good crop as regards straw and 
grain. Straw is plentiful, and the yield of grain may be stated to be 
about 42 bushels per acre. The quality is excellent, and the weight 
ranges from 40 to 43 lb. per bushel. Harvest—The summer being warm, 
harvest was early—perhaps ten days before the usual time, and the 
weather being good, the crop was reaped and secured in the minimum of 
time, which is always a great consideration in giving quality to the straw 
for feeding purposes. Hay—The hay crop was generally below an average 
in weight per acre; but as good weather prevailed during the cutting 
and curing process, the quality is of the best. Asa rule, clover was not 
so plentiful as is usually the case, hence a deficiency in weight. Perhaps 
130 stones per acre may be stated as an average crop. Meadow-hay—No 
meadow-hay grown in the district, Potatoes—The potato crop was a 
bumper one—probably 10 tons per acre—a great contrast to last year, 
when the tubers were in very short supply, and nearly the whole of the 
seed had to be purchased in spring, and in nota few instances the require- 
ments of the household had to be supplemented by purchase from the 
potato-growing centres, There was no disease ; at present “‘ Arran Chief” 
is the popular variety, and keeps growing in favour. Turnips—The weight 
of the turnip crop was probably round 16 tons per acre, The quality was 
good ; the plants came nicely to the hoe, and scarcely any resowing was 
required. It is just possible that the unusually severe frost experienced 
in the middle of January will cause loss from rotting where the roots 
were not fairly well protected by snow. Jnsects—The crops did not suffer 
any damage from insects. Neither were they injured by Weeds in any 
unusual degree. Pastures—The weather during the early part of the 
grazing season was exceptionally dry, which retarded the growth of the 
pastures for a time, making the fields rather bare for the proper thriving 
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of the stock. Later on, when grass became plentiful, cattle and sheep did 
quite well, and recovered at least a portion of the leeway they lost at the 
beginning of the season. There has been no disease among cattle and 
sheep. Clip of wool—The quality of the wool clip was good, but the 
weight generally—though better than the previous season—was rather 
under an average for the district. 


BAnFFSHIRE (Lower District). Wheat—Practically none grown. Barley 
—Quantity, 44 bushels per imperial acre. Quality of grain and straw 
excellent, and much improved as compared with last year. 4 bushels 
of seed per acre is sown on light land, and 5 bushels per acre on 
heavy land. Oats—Quantity 60 bushels per imperial acre. Quality of 
grain and straw excellent and much better than last year. Quantity of 
seed sown varies from 5$ to 6 bushels per acre. Harvest began fully a 
week earlier than usual. Hay—Quantity, 1 ton 10 cwt. per imperial acre, 
which is about 10 cwt. per acre less than the previous year. The crop 
was deficient in clover. Meadow-hay—Practically none grown. Potatoes 
—Quantity would average about 8 tons per acre, and was about double the 
quantity of the previous year. There was no disease. Two new varieties 
—viz., Findlay’s “‘ Majestic” and ‘“ Keir’s Pink””— were planted to a small 
extent with excellent results. The former variety yielded over 16 tons 
per acre, and the latter 12 tons peracre. Twurnips—Quantity 24 tons per 
acre, which is fully 4 tons more than last year. The crop brairded well, 
no second sowing required. Noinsects. Weeds—A good deal of knot- 
grass was observed in the oat crop. This weed was greatly in evidence 
where the land had been broken up a year earlier than usual. This 
land will be difficult to clean. Pastures above average. Live Stock throve 
first-class. Cattle and sheep free from disease. Clip of wool—Quality 
very good and up to the average. 


BanrrsHireE (Upper District). Wheat—None grown. Barley—The 
area of barley in this district is now very limited in extent—a field or 
two here and there in a whole parish. - The crop was fairly good, and the 
grain yielded on an average 40 bushels to the acre of standard weight. Oats 
are the main cereal, and happily the past season came out exceptionally 
well. The seed season was a rather late one—from 20th April on to 12th 
May. ‘The seed for hillside farms in great part had to be bought from 
East Coast districts, and the price was extra high—up to £3, 15s. per qr. 
Fine growing sunny weather during June and July speeded up the crop to 
an early harvest. Harvest—Cutting in general was finished in September, 
and all in first week of October. Fine, bright, dry weather allowed harvest 
work to be prosecuted very rapidly, and the harvest of 1917 ranks as the 
shortest on record. Oats are threshing out well for quantity—4 to 6 qrs. 
on hilly land, while loams are yielding 6 to 8 qrs,. all of fine colour and 
weighing up to 45 lb. per bushel. Hay—The hay crop is greatly under 
the average, deficient in clover, due probably to dry cold weather in May. 
Meadow-hay—Meadows don’t count as forage in this district, being mostly 
taken on as pasturage after mid-July and August. Potatoes are a most 
satisfactory crop, the area planted being for home use principally ; weights 
or quantities per acre are of less account. Twrnips—The turnip crop was 
got in most seasonably. Swedes were sown from middle of May, and 
yellow all in by middle of June; fine dry weather prevailed through- 
out the cleaning of the land, and turnips are up to 30-ton crop on good 
farms, and all over are abundant, which will compensate for the dearth 
of other feeding-stuffs. Insects—The season has been free from common 
farm pests throughout ; no damage was apparent to any kind of crop. 
Weeds—Fine weather rendered good service in getting rid of weeds in 
general, Pastures were stocked rather earlier on account of scarcity of 
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indoor keep, and grass was only moderately plentiful. Live Stock—In 
general stock throve comparatively well, and the early harvest allowed 
intended stall-fed beasts to be taken indoors early. Cattle and sheep free 
from disease. Clip of wool—The wool clip was a fair average, although 
complaints were common of the condition of- the ewes and a shortage of 
the crop of lambs. 


INVERNESS DISTRICT. 


Moraysuire. Wheat—Very little grown. Barley—About 36 bushels 
per acre, or 16 bushels more than last year ; straw about 33 cwt. per acre, 
or 3 cwt. more than last year ; weight of grain about 57 lb., or 1 Ib. over 
standard ; colour very good ; seed sown, 3 to 4 bushels. Oats—About 44 
bushels, or 14 more than last year ; straw about 40 ewt., or 5 cwt. more 
than last year; quality excellent; weight per bushel about 44 lb., or 2 
lb. over standard—some up to 47 lb.; seed sown, 5 to 8 bushels, accord- 
ing to variety. Harvest began about the usual time—early in August. 
Hay—Quantity about 30 ewt., or 4 ewt. less than last year; quality good ; 
clover less plentiful than last year in the hay—more in the aftermath ; 
secured in good order. Meadow-hay—Little grown ; crop poor; secured 
in good order. Potatoes—About 74 tons, or 5 tons more than last year ; 
no appreciable disease ; no appreciable difference in crop between newer 
varieties and older. Twrnips—About 22 tons, or 10 tons more than last 
year ; quality good ; a large number affected by rot; braird excellent in 
the shortest time on record—some hoed within three weeks of sowing ; 
very little second sowing required. Jnsects— Generally very little 
damage ; cabbage-root moth very active. Weeds — Damage less than 
usual; the heavy crops of both grain and roots seem to have smothered 
the weeds. Pastwres—Bad in the earlier part of the season, excellent 
later. Inve Stock throve well all the season. Cattle and sheep free 


from disease. Clip of wool —Hardly up to average as to quantify or 
quality. 


Nairnsuire. Wheat—None grown. Barley—36 to 40 bushels, of fine 
quality ; straw average, or rather less as to bulk ; about 4 bushels sown. 
Oats—40 to 48 bushels, of fine quality and weight ; dry weather told 
against the straw on the higher ground, but taking it all over it was 
quite an average as to bulk; 5 to 7 bushels sown. Harvest began a 
week to ten days earlier than year before. Hay— A medium crop 
all over. Meadow-hay—None cut. Potatoes—About double last year’s 
crop—6 to 7 tons per acre; no disease. Turnips—It is difficult to give 
figures regarding this crop, as it varied so very much. On some farms 
good crops were grown, but on others they were very inferior. Insects 
not more than usual. Weeds not more than usual. Pastwres— Average 
growth and quality. Live Stock throve well. Cattle and sheep free from 
disease. Clip of wool—A good average clip. 


INVERNESS-SHIRE (Inverness District). Wheat — Slight increase in 
acreage ; about 37 bushels per acre; weight per bushel, about 60 Ib. ; 
straw, about 36 cwt. per acre; seed sown, about 4 bushels per acre, 
Barley—34 bushels per acre; weight, 53 lb. ; straw, 30 cwt. per acre; 
seed sown, 4 bushels per acre. Oats—87 bushels per acre ; weight per 
bushel, 42 lb. ; straw, 30 to 32 ewt. per acre; seed sown, 5 to 8 bushels 
per acre—the latter figure for the new varieties. Harvest began about 
the last week of August. Hay — Less quantity, but good quality ; 
average about 20 cwt. per acre. Meadow-hay—Less than last year; in 
fact, not'much grown unless in the upper reaches of Speyside and Fort 
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‘Augustus, and greatly destroyed by wet weather. Potatoes—Very fine 
crop, and good quality ; 64 to 7 tons peracre. Turnips—About 12 tons 
per acre, and healthy. Jnsects-—Not much damage by insects. Weeds— 
Greater damage by weeds—short of labour. Pastures slightly less, owing 
to June and July being too dry. Live Stock throve very well. Cattle and 
sheep free from disease. Clip of wool about average ; the winter weather 
was more temperate, but spring weather was wet. 


INVERNESS-SHIRE (Skye). Wheat—None grown. Barley—None grown. 
Oats—A good crop, and where secured in good condition threshed out 
better than last year. Harvest began a week earlier than last year, but 
as a great quantity of the crop was lost it is difficult to say when it 
ended. Hay—Clover was a light crop. . Meadow-hay promised to be 
a good crop, but a large proportion of it was lost owing to the con- 
tinuation of wet weather. Potatoes were a good crop; no disease ; new 
variety planted, “Arran Chief,” with excellent result. Turnips were a 
good crop; brairded well; no second sowing. Insects— No injury 
by insects. Weeds—No damage by weeds. Pastwres were of average 
erowth and quality. Live Stock did well. Cattle and sheep free from 
disease. Clip of wool—An average clip. 


INVERNESS-SHIRE (Lochaber). Wheat—None grown. Barley—None 
grown. Oats—Quantity of grain and straw an average of last year ; 
seed sown, 6 bushels per acre. Harvest began at the usual time. Hay— 
10 cwt. less than last year. Meadow-hay crop less than last year. 
Potatoes—2 tons more per acre than last year. No disease; no new 
varieties planted. Turnips—l ton per acre more than last year; crop 
brairded well ; no second sowing. No injury by insects. Weeds—Crops 
were injured by ‘“‘curron” weed; damage less than usual. Pastures 
were of average growth and quality. Live Stock throve well: Cattle and 
sheep free from disease. Clip of wool over the average. 


Ross-sHIRE (Dingwall and Munlochy). Wheat—More acres sown than 
last year; quality only fair, owing to the season ; seed, 4 bushels per 
acre. Barley—The usual acreage sown; quality of grain and straw 
variable; grain rather below average in quantity and quality ; seed 
sown, 4 bushels per acre. Oats—Acreage grown rather over average ; 
quality of grain and straw full average ; yield, 55 bushels ; many acres 
suffered in the harvesting ; seed sown, 3 to 6 bushels. Harvest began 
about usual time, but was very prolonged owing to wet weather. Hay— 
Below average in weight, but was well got ; weight, 1} tons. Meadow- 
hay—None grown. Potatoes—Very fine crop; quality above average ; 
quantity 6 to 8 tons; very little disease. Tuwrnyps—A very full crop ; 
yellows, 13 to 20 tons; swedes, 20 to 30 tons; no second sowing, and 
not much finger-and toe. Jnsects—No injury from insects. Weeds— 
Rather more than usual, owing to scarcity of labour. Pastures quite of 
average growth and quality. Znve Stock generally throve well, suffering 
later owing to wet weather and cold. Cattle and sheep free from disease 
Clip of wool rather below average. 


Ross-sairz (Tain, Cromarty, and Invergerdon District). Wheat— 
Average 36 bushels per acre, 8 bushels more than last year; straw 
rather more ; quality of grain not very good ; seed sown, about 4 bushels 
per acre. Barley—Average 36 bushels per acre, 8 bushels in excess of 
last year ; straw fair quantity and good quality ; grain good quality ; 
seed sown, about 3} bushels per acre. Oats—Average 56 bushels per 
acre, being 6 bushels in excess of last year ; straw about an average for 
quantity ; some of the newer varieties of Garton’s and Swedish oats up to 
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88 bushels per acre on good land ; quality of grain and straw very good ; 
seed sown, 4 to 6 bushels per acre, according to variety. Harvest began 
about 20th August—about ten days earlier than usual. Hay—Average 
about 1 ton 5 ewt., or 10 cwt. less than last year ; quality very good. 
Meadow-hay—None grown. Potatoes—A big crop ; average about 8 tons 
per acre; would be 4 tons 5 cwt. in excess of last year; all kinds did 
well; no disease. Turnips—Average of swedes 24 tons per acre, and 
yellows 20 tons per acre; would be about 11 tons of swedes and 9 of 
yellows in excess of last year ; crop brairded well; no second sowing. 
Insects—No damage by insects. Weeds—Owing to the war, and con- 
sequent shortage of labour, weeds more plentiful than usual. Pastwres— 
Average growth and quality—better than average. Live Stock throve 
well. Cattle and sheep free from disease. Clip of wool— Average. 


SUTHERLANDSHIRE. Wheat—None grown in this (Lairg) district. 
Barley—Fair crop; seed, 4} bushels per acre. Oats—Excellent crop, 
well secured ; 1 qr. per acre more than last year. Harvest began about 
the usual time. Hay—13 tons per acre; excellent quality ; 4 ton per 
acre more that previous year. Meadow-hay—A light crop. Potatoes— 
An excellent crop; no disease ; “Arran Chief” planted for first time 
with good results. Turnips only a fair crop. Insects—No damage by 
insects. Weeds—No injury from weeds. Pastures very good during 
whole season. Live Stock throve well. Cattle and sheep were free from 
disease. Clip of wool—A fair average, and quality good ; slightly better 
that previous year. 


CaIrHness-sHirE. Wheat—None grown. Barley or bere does not 
bulk very much compared with oats, yet it has a very useful place, and 
its quick growth makes it very valuable in a backward season, It pro- 
duces good grain at harvest when late sown oats would be green ; yield, 
32 bushels ; seed, 4 bushels. Oats occupy most of the tilled ground, In 
this time of war the grain is of consequence as providing very nourishing 
food ; the demand for seed last spring was very urgent, and the cost was 
unprecedentedly high—from 40s. the price rose to about 60s., and there 
was difficulty in securing good samples owing to its scarcity ; yield, 32 
to 40 bushels or more; seed, 5 to 6 bushels. Harvest began a few days 
earlier than last year, and the weather was much more favourable, 
The cutting was done speedily, and the stooks got drying winds and 
were got into yard in excellent condition, with little “stook drill” or 
setting up after being blown over ; there was no heating and no shake 
as last year in October. Hay—Dry weather in May lessened the yield 
of hay; the clovers were late, and there were a preponderance of grasses. 
There was a shortage of aftermath, but the hay was well cured, and 
13 to 2 tons were secured. Instead of cutting for hay many farmers 
pastured with stock to supply the army demands for meat. Meadow-hay, 
where cut, was much as in previous years; but stock were frequently 
put on what was wont to be mowed. Potatoes—The potato crop in 
1917 was a contrast to last year’s, which was very disappointing ; this 
year from planting onwards the potatoes came on well, and escaped 
frosts and disease. The extra breadth planted gave a yield of about 
7 tons of healthy, mealy, nicely flavoured potatoes. Weather got wet 
latterly, and late lifting meant difficult work. New varieties did well, 
but Champion is all over “Champion” still. Turnips— Early sown 
turnips were best. Swedes came to a good size, and continued healthy ; 
yellows, where early sown, did well too, but the later sown got spates 
which caused damage, and the bulbs were small and not so healthy ; 
15 to 20 tons may be the average ; no second sowing, though brairding 
in some cases was irregular. Jnsects—There were no glaring attacks by 
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“grub,” though “sticked” turnips showed that the “fly” or turnip 
beetle (Haltica nemorum) had perforated the leaves. Weeds—Thistles 
send their winged seeds hither and thither, and are found flourishing 
among grain crops as well as in pastures. In pressure of other works 
and scarcity of labour they get seeds matured before being cut. Colts- 
foot is also spreading; spurrey, skelloch, and corn-marigold do not 
spread so much. Pastures afforded a fair bite all through the summer, 
and wild white clover keeps its hold. The fields being cleared at harvest 
in good time gave welcome change when pastures became bare. Live 
Stock—Stock was in good demand all the season, and grass-fed animals 
gave good prices. Oilcake and all feeding by hand with compounds 
became prohibitive owing to the scarcity of such foods. Caithness before 
war-time got supplies of oilcake, largely miller’s, from Russia. The 
Local Authority deserve thanks for their efforts to stamp out contagious 
diseases. Scab and anthrax are now very rare, but one hears frequently 
of cases of abortion for which there is no clear accounting. Clip of wool 
—Quality and quantity of the clip of wool were up to the average, and 
all comandeered for the purposes of the war. 


Orkney. Wheat—None grown. Bere was about the same as last 
year ; yield, about 32 bushels per acre, weighing about 48 lb. per bushel ; 
seed, 34 to 44 bushels. Oats, owing to wet weather in April, were sown 
in the last week of that month and during the first three weeks of May. 
The summer was fine, dry and sunny, and heavy rains in August came 
rather late, but improved all the crops. There was a good crop of grain 
and straw on deep soils, but owing to the drought rather light on 
shallow soils. The weather in harvest was fine at first, but very wet 
latterly, with an occasional dry day. The average yield of oats was 
about 32 bushels per acre, weighing about 40 lb. per bushel ; seed, 4 to 6 
bushels. -Harvest began about the 10th September—rather earlier than 
usual, being nearly a month earlier than last year. Hay was rather a 
light crop, and much lighter than last year ; weight, about 20 cwt. per 
acre. Potatoes were a good crop, about twice the weight of last year, 
but owing to the wet weather in harvest a considerable portion of the 
crop is still (Dec, 1917) in the ground, and severe frost has destroyed 
some of those near the surface; weight, about 6 tons peracre. Turnips 
brairded and grew well, but the storms and early frost blasted the leaves 
and stopped growth earlier than usual ; they were, however, a fair crop, 
weighing about 12 tons per acre. There was little injury done to the 
crops by either insects or weeds. Pastures were fair, and owing to the 
fine weather stock throve well and were free from disease. Clip of wool— 
The clip of wool was about an average. 


SHEtLaNp. Wheat—None grown. Bere—A fair crop; straw about 
average. Oats—Average yield ; straw deficient owing to excessively dry 
weather in summer; seed sown, about 5 bushels. Harvest began about 
3 weeks earlier than usual; owing to continuous wet the grain and 
straw in stook were very much damaged. May—On land in good con- 
dition the hay crop was an average one—on poor land crop deficient. 
Meadow-hay about half of last year—in fact, the worst crop for years. 
Potatoes—A splendid crop all over, and no disease. Turnips—A full 
average crop all over; no second sowing. Insects—No damage done. 
Weeds were not so troublesome as we have seen. Pastwres—In early 
summer pastures were bare on account of drought, especially on thin 
land ; on deep moss land there was good grass all through. Lie Stock— 
Stock throve well. Cattle and sheep free from disease. Clip of wool— 
A full average, and good quality. 
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THE WEATHER OF SCOTLAND IN 1917. 


By ANDREW WATT, M.A., F.R.S.E., Secretary to the Scottish 
i Meteorological Society. 


THIS report consists of (1) a general description of the weather 


over the Scottish area from month to month; (2) a selection of. 


rainfall returns, in which each county in Scotland is represented 
by one or more stations. It is to be noted that all the temper- 
ature readings referred to are, unless otherwise stated, from 
thermometers exposed in the regulation “Stevenson Screen.” 


JANUARY, 


The first three days of the year were marked by mild south- _ 


westerly conditions, but on 4th a prolonged spell of wintry 
weather set in, and the first four months of 1917 were all, with 
but slight interruptions, abnormally cold. Throughout January 
no specially low night temperatures occurred; but from 4th 
onwards, with winds at first from north and then from north- 
east or east, the days were persistently cold—colder on the 
average than in any January since 1895. The cold increased 
in severity as the month advanced, but during the last ten 
days conditions were more rigorous in England than in Scot- 
land. The mean temperature was the lowest recorded in 
January since 1897, though it was closely approached in 1910, 
and a remarkable feature of the month was the low mean 
daily range, or difference between the days and the nights, 
which was much the lowest on record. The extreme readings 
were 55° at Turnberry on 1st, and 11° at Bangour on 10th. . 

There were some heavy rainfalls during the first three days, 
with an aggregate at Kinlochquoich from 1st to 3rd of as much 
as 64 inches; whilst considerable precipitation, more or less 
widely from 4th to 10th or 11th, and on the Borders and in 
hilly districts on some later days, was mainly in the form of 
snow. At many places practically no precipitation occurred 
after 10th or. 12th, and in most districts practically none from 
about 15th onwards. In some eastern and central districts, 
however, there were various further moderate falls of snow, 
In extreme north-east and south-east aggregates were appre- 
ciably above the normal, but over wide areas there was a 
decided shortage, and Fort William, Paisley, and Dumfries had 
less than one-half, and Central Perthshire less than one-third 
of the normal. 

Early in the month there was much stormy and squally 
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weather, whilst later the persistent easterly winds were as a 
rule of moderate force. There were in many districts severe 
snowstorms between 5th and 9th, around 13th and 14th, and 
in hilly districts on one or two later days. 

A fair amount of sunshine was experienced in the west, but 
in the east conditions were in general very gloomy. At Edin- 
burgh the aggregate sunshine from 15th to 31st was less than 1 
hour, and at Marchmont, in Berwickshire, the month was much 
the cloudiest January for at least thirty-five years. 


FEBRUARY. 


The spell of wintry weather which had set in early in Jan- 
uary persisted until February 17th, and the cold was most 
intense about 6th, with a minimum in screen of 2° at West 
Linton, 3° at Braemar, and 4° at Balmoral, and various read- 
ings in the open below zero. Even lower readings occurred 
in the Midland counties of England, as low as 4° below zero 
at Benson, near Dorchester-on-Thames, and 3° below zero 
at Wellington (Shropshire). On 18th a thaw was general, and 
fairly mild conditions prevailed until the end of the month. 
The highest reading noted was 55° at Kirkcaldy on 26th. 

The month was an extremely dry one in practically all parts 
of our Islands. Nearly the whole of Scotland had less than 
one-half, and considerable areas less than oné-third or one- 
quarter of the normal precipitation; there were numerous 
_ aggregates of less than 1 inch; and at many places the month 
was the driest February since 1895 or 1891. The only general 
rainfall of importance occurred on 20th, when Dundee had 
more than 1 inch; but a severe snowstorm was widely experi- 
enced on Ist and 4th, and minor falls on 11th, and here and 
there on one or two other days. At Braemar snow lay on the 
ground continuously from 4th January to 27th February. 

For a winter month there was a noteworthy absence of high 
winds. 

Considerable amounts of sunshine were experienced during 
the first half of the month, and especially during the second 
week, but the period from 17th to 22nd was extremely gloomy, 
and thereafter amounts were only moderate. 


MARCH, 


After three or four fairly mild days at the beginning of the 
month there developed another spell of extremely wintry 
weather, with biting winds from east and south-east. The 
cold reached its greatest intensity between 8th and 10th, and 
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on the night of 8th-9th lower readings than any previously 
recorded in Scotland during the month of March were regis- 
tered—as low as 3° below zero at Braemar, and 2° below zero 
at West Linton. By 17th less wintry conditions were in evi- 
dence, and thereafter temperature varied with wind direction, 
being fairly high around 25th, and again low at the end of the 
month. In spite of the low “records” established, the month, 
from the point of view of its mean temperature, was slightly 
less cold than March 1916. The highest reading was 59° at 
Gordon Castle on 17th. ‘ 

In so cold a month much of the precipitation naturally con- 
sisted of snow and sleet. In Shetland and Orkney, and at a 
few points on the eastern half of the mainland, as at Nairn 
and Perth, aggregates were fully equal to the normal, but in 
general there was a deficiency, and Leith, Quinish (Mull), and 
Glenquoich in the West Highlands had less than half the 
normal. There were various almost quite dry periods, and on 
many of the nominal “rain days” amounts were slight. Some 
moderately heavy falls occurred here and there around 5th; 
more widely on 10th, though not towards the north; towards 
north-west from 16th to 19th; and more generally on 28th— 
about 14 inches at. Greenock. 

From about 4th to 7th the weather was of a stormy easterly 
to south-easterly type, and heavy falls of snow were widely 
experienced. At Balmoral there was a depth on 7th and 8th 
of 20 inches; and in exposed districts snow lay on the ground 
until 17th, with some serious drifting at first. There were less 
important falls later in the month, though rather heavy in 
some districts around 19th and 26th and on 31st, with squally 
winds or gales. 

Sunshine amounts were fully equal to the normal in the 
south, but deficient in the north. 


APRIL. 


For the fourth month in succession mean temperature was 
greatly below the normal, and again “ records” were established. 
Extremely wintry conditions prevailed until 17th or 18th, and 
temperature at Eskdalemuir Observatory fell to 4° on night of 
1st-2nd, and at Braemar to 8° on night of 10th-11th—the 
lowest readings ever registered in Scotland during the month 
of April. From about 20th onwards temperature was above 
the normal, but for Scotland as a whole the month, judged by 
its mean temperature, ranks as the coldest April on record 
since observations were organised in 1856, and has been 
approached in coldness only in 1877 and 1879. At Gordon 
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Castle, in Morayshire, for which reliable observations are avail- 
able for more than a century, it appears to have been the coldest 
April since 1812; at Edinburgh it was slightly less cold than 
April 1879. The highest reading was 67° at Crathes on 22nd. 

Once again, with abnormally cold weather, precipitation con- 
sisted mainly of snow and sleet. Falls were frequent in practi- 
cally all districts until 18th, and on 2nd the “rainfall equiva- 
lent” of melted snow at The Hangingshaw (near Selkirk) was 
as much as 1°30 inches, The last ten days of the month were 
rainless, or all but so, except towards the north. The month’s 
aggregates were above the normal in south-east, and very gener- . 
ally in north; but elsewhere various districts showed a well- 
marked shortage, and Lednathie, Stronvar, and Paisley had only 
one-half or less of the normal. 

Some very severe snowstorms, often with squally winds, 
occurred. Heavy falls on night of 2nd—as much as 1 foot or 
more in exposed districts—were followed by a rapid thaw; and 
around 5th, 9th, llth, 14th, and 16th there were falls of con- 
siderable depth in many districts, more especially towards the 
Borders, with drifting at times. At Dumfries on 11th snow 
lay to a depth of 1 fout. With the fine weather of the last ten 
days the snow quickly disappeared. The total fall of snow for 
the month may have been unprecedented, but it may be recalled 
that in 1908 there was a severe snowstorm as late as April 
23rd, and that the previous “record” minimum temperature 
for April (9° at Perth) occurred at that advanced date. 

Sunshine amounts were deficient. 


May. 


A considerable variety of temperature conditions was experi- 
enced throughout the month. After three or four fine and 
warm days, a cold and wet easterly type of weather prevailed 
until about 12th or 14th, and in eastern districts the third week 
also was cold. Thereafter some very warm days occurred, 
especially from 25th to 28th, with high night readings on 26th 
and 27th. The extremes were 79° at Kilmarnock and Nairn 
on 28th, and 21° at Kingussie on 6th. 

Fine weather, such as had in most districts characterised the 
last ten days of April, was nearly everywhere experienced 
during the first six days of May, whilst from 7th to 14th rather 
heavy falls were more or less general, though in south and 
towards south-east the dry spell was prolonged until 10th. At 
West Linton, for example, no rain fell from 19th April to 9th 
May inclusive. Between 18th and 22nd conditions were again 
rather unsettled, whilst during the last few days some heavy 

VOL, XXX. 2B 


386 THE WEATHER OF SCOTLAND IN 1917. 


falls occurred during thunderstorms—1 inch or more at Ard- 
tornish on both 26th and 27th, at Colmonell on 27th, at Crieff 
on 29th, and at Leadhills and Langholm on 31st. As usual 
these thunderstorm rains exhibited sharp local variations. 
Thus 1 inch at Roshven on 26th was followed by 14 inch on 
27th, whilst at Fort William the amounts on these days were 
trifling. Aggregates were above the normal in some inland 
districts, and towards south-west and south. Elsewhere there 
was a shortage, and Fort William had only one-half and 
Glencarron only one quarter of the normal. At Fort William 
the month was the sixth in succession with a decidedly deficient 
rainfall, the aggregate for the period 1st December 1916-31st 
May 1917 amounting to only about 20 inches, as compared 
with a normal of about 42 inches. 

Snow fell in some northern districts between 8th and 10th, 
and at Fort Augustus on 8th the hills were covered with snow 
down to the edge of Loch Ness. 

Thunderstorms occurred towards the north-west on 12th; at 
one or two points on 25th; and rather widely on 26th, 27th, 
28th, or 29th. At Glasgow on 28th and at Crieff on 29th 
flooding occurred as a result of brief rainfalls of considerable 
intensity. 

Sunshine amounts were below the normal. There were 
indeed a few very sunny days—fourteen hours or more at 
Aberdeen on 3rd, 16th, and 28th, and at Glasgow on 16th— 
but the second week was extremely gloomy, and at Edinburgh 
no sunshine was recorded from 8th to 12th. 


JUNE. 


Until about 18th there was for the most part a continuance 
of the warm weather which had developed during the last week 
of May; but a reaction then set in, with northerly and north- 
easterly winds, and until the end of the month there was a 
steady fall of temperature to a point much below the normal. 
The 20th was in many districts the coldest day; whilst on 
night of 29th-30th there was a sharp ground frost in some 
upland districts, with a reading of 29° in screen at Balmoral 
and West Linton. The highest reading was 81° at Fort William 
on 12th. 

Much dry weather was experienced ; at many places a good 
deal of the month’s rainfall occurred with thunderstorms; and 
at several one-half or more of the aggregate was accounted for 
on 20th, when heavy rains were general, nearly 12 inches at 
Balmoral and Wolfelee, and fully 1 inch over considerable 
areas. Karlier in the month moderate to fairly heavy falls 
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occurred around 3rd and 7th, but from 8th to 19th various . 
districts were rainless or all but so, whilst in others the only 
falls of importance during that period occurred around 12th, 
with as much as 1} inch at Helensburgh on that day. Follow- 
ing the rainstorm of 20th conditions remained unsettled until 
25th. In some districts, however, no rain, or none of import- 
ance, fell after 21st, and everywhere the last few days of the 
month were dry. Aggregates were rather above the normal 
in some northern and western districts, but rather deficient in 
the east. 

Thunderstorms occurred here and there on 2nd and 7th ; 
rather widely on 12th and 13th; in the north on 21st; and at 
various points from 24th to 27th. 

The month was a sunny one, more especially in east and 
north. At Aberdeen (239 hours), where there has been a con- 
tinuous record since 1881, a sunnier June has been experienced 
only in 1889 (245 hours). At various stations the amounts 
were twice or thrice those recorded in the extremely gloomy 
June of 1916. 


JULY. 


The first few days of the month were fairly warm in the 
west, with a reading at Fort William on 3rd as high as 80°; 
but in east and north there was a continuance of the low 
temperatures which had marked the latter part of June, with 
a ground frost in various districts on lst. Around 11th low 
temperatures ruled both by day and night, and on night of 
10th-11th there were readings at Balmoral of 30° in the screen 
and 26° in the open. About 12th there set in a steady rise of 
temperature, which continued until the last day or two of the 
month. The fourth week was very warm; the days were often 
sultry; and at some places on one or two nights temperature 
did not fall below 60°. The highest reading was 82° at Dundee 
on 24th. 

The period from June 26th to July 17th provided one of 
the finest spells of weather of the year. Here and there, how- 
ever, trifling falls occurred on July 6th or 11th, and in some 
districts there were moderate to heavy falls from 13th or 14th 
to 17th. On 18th a heavy rainstorm was more or less general, 
except in the extreme north, with numerous falls of 1 inch 
or more towards the south, and at Eskdalemuir and Whithorn 
as much as 1} inches. From 23rd to 29th conditions were 
again rather unsettled, and on 27th a severe rainstorm, ap- 
parently of a very local character in its most intense form, 
visited parts of Lanarkshire and Renfrewshire, when Glasgow 
Observatory recorded as much as 2°11 inches between 5.40 P.M, 
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and midnight (G.M.T.), and Paisley 1:40 inches in about 43 
hours. At Greenock the corresponding fall was only 018 
inches. At a few points where exceptionally heavy falls had 
been experienced on one or two days, as at Glasgow and Aber- 
deen, aggregates for the month exceeded the normal, but in 
general there was a decided shortage. Deerness had an aggre- 
gate of hardly 4 inch; Dunrpbin and Castlebay (Barra) less 
than 1 inch; and comparatively few stations as much as 
2 inches. Aberdeen, however, had as much as 3°65 inches, 
largely accounted for between 15th and 19th. 

On the afternoon of 15th a thunderstorm occurred at various 
points, and more or less well-developed thunderstorms were 
_ experienced here and there on 13th, 14th, 16th, 17th, or during 
the fourth week—at Gordon Castle on as many as six days. 

Some fog or mist occurred, but the general character of the 
month was extremely sunny, and most places had on the aver- 
age at least 1 hour per day more sunshine than the normal. 
At Deerness the month, with an aggregate of 208 hours, was 
the sunniest July since 1897, and compared with only 72 hours 
in July 1916. 


AUGUST, 


Atmospheric conditions were almost continuously of a very 
unsettled type, and the mean level of the barometer was the 
lowest recorded in Scotland in August for at least fifty years. 
High night temperatures were a striking feature of the month, 
and these were higher on the average than any hitherto re- 
corded in August. The day temperatures, on the other hand, 
were moderate for a summer month, though very high in north 
and west from 5th to 7th, and fairly high more or less gener- 
ally on 1st, 10th, or 17th. The extremes were 84° at Nairn 
on 6th, and 38° at Balmoral on 19th. 

Except in the east little or no rain fell during the first week, 
and Orkney experienced all but rainless weather until 16th. 
By 8th conditions had become unsettled generally, and re- 
mained more or less so throughout the month, with some heavy 
falls in most districts, especially from 8th to 18th, 22nd to 
24th, and 26th to 28th. Falls exceeding 1 inch occurred at 
Eskdalemuir on 11th, and at Dalkeith and Dundee, during 
thunderstorms, on 14th; Ford, on Loch Awe, recorded 1°42 
inches on 22nd, with as much as 2°46 inches on 23rd; on both 
26th and 27th, Marchmont in Berwickshire had more than 
1 inch; and on 28th a severe rainstorm was general in east 
and north, with numerous falls exceeding 1 inch, and as much 


as 2°63 inches at Drumnadrochit, and 2°40 inches at Ardross: 


Castle, in Ross-shire. Except in the extreme north, and at 
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some western stations, aggregates were above the normal, in 
most eastern districts decidedly so; in east: and south-east the 
month was the wettest of the year; and in Berwickshire it 
was the wettest August on record. At Edinburgh, however, 
the total of about 4? inches compared with fully 7 inches in 
1915. The number of “rain days” was unusually large. 

On 28th the weather was stormy, with a north-easterly wind. 

There were thunderstorms at one or more points on almost 
every day during the second and third weeks—at. both Edin- 
burgh and Glasgow on 7 days. On the afternoon of 14th some 
structural damage was done near Edinburgh. 

- the east and north much fog occurred during the first 
week. 

Sunshine amounts were much below the normal in east, 
about the normal in west, and slightly in excess in Orkney. 


SEPTEMBER. 


Conditions were again of an unsettled type, with a remark- 
able persistence of strong south-westerly winds. Temperature 
fluctuations were moderate, with a mean for the month almost 
everywhere rather above the normal, and, as in August, the 
nights were almost uniformly mild, though rather sharp touches 
of cold occurred around 10th and 18th. At Braemar on night 
of 9th-10th the thermometer in screen fell to 28°, and in the 
open as low as 22°. The highest reading was 75° at Kilmar- 
nock on 5th. 

As regards rainfall, Scotland showed a very wide range of 
conditions both in the actual amounts recorded and in the 
relation of these to the normal. In eastern, inland, and some 
western districts there was a decided deficiency, and at Edin- 
burgh, for example, the month’s total was only 1 inch. In 
south, north-west, and extreme north, on the other hand, 
cyclonic rains, associated with the passage of various de- 
pressions on a north-easterly track, brought about a more or 
less decided excess. In Shetland the month was the wettest 
September on record; at Glenquoich it was the wettest Sept- 
ember since 1892. In the east there were many days with 
little or no rain, and from 2nd to 10th or 11th amounts were 
generally unimportant, except on one or two days towards the 
north. Otherwise conditions were mostly wet and unsettled, 
with falls exceeding 1 inch in south on 1st; at Lerwick on 
Ath; at various points on 13th, when the most general rain- 
storm of the month occurred ; at Lerwick on 15th; and to- 
wards the north-west on 19th, 20th, 24th, 26th, and 27th. 
Towards the north-west rain fell on every day from 10th to 
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29th, and at Glenquoich a fall of 1:08 inches on 26th was 
followed by as much as 3°22 inches on 27th. At Kinloch- 
quoich, where the aggregate was fully 19 inches, about 2 inches 
fell on 24th, 1 inch on 26th, and 4 inches on 27th. 

The persistent south-westerly winds were often of consider- 
able force, and very squally in character, especially on 20th, 
when a gale was widely experienced, and on some later 
days. 

Thunderstorms occurred at one or two points on Ist, 15th, 
and 18th. 

There was a good deal of mist throughout the month, with 
fog during the first week or so. 

Sunshine amounts were below the normal, except towards 
the north-east. 


OCTOBER. 


The month was one of extremely unsettled weather; pressure 
fluctuations were large and often rapid; and the average level 
of the barometer was lower than in any October of the last sixty 
years, except that of 1903. 

During the first two or three days temperature was fairly 
high, but thereafter continuous cold was experienced, and 
during the last sixty years a colder October has occurred 
only in 1896. The cold was most acute, with shifts of the 
wind from the prevailing south-westerly direction to north 
and north-west. The coldest nights were those of 6th-7th 
(21° at Eskdalemuir) and 28th-29th (16° at Braemar, with 
11° in the open); and on 26th and 27th the days were 
especially cold. The highest reading was 67° at Gordon Castle 
on 2nd. 

In most eastern districts the aggregate rainfall differed little 
from the normal; at some points there was a slight deficiency ; 
and there were a good many days with no rain or only moderate 
falls. Elsewhere in Scotland the month was an extremely wet 
one, with more than twice the normal in some western and 
south-western districts. At Rothesay (10:50 inches) the month 
appears to have been the wettest October for at least one 
hundred years; at Greenock it was the wettest since 1874, 
and in Shetland the wettest on record. Kinlochquoich had as 
much as 254 inches, Glen Etive and Glenquoich fully 19 
inches, and Gruline (Mull) and Roshven about 16 inches. 
There were numerous considerable rainstorms, affecting more 
or less extended areas, especially between 20th and 30th. 
Falls exceeding 3 inches were registered at Gruline on 20th, 
and at Kinlochquoich on both 22nd and 24th; at Kinloch- 


quoich the rainfall from 20th to 24th amounted to about 
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114 inches. The most general rainstorm occurred on 24th. 
The number of rain days in north and west was unusually 
large, many places having only one or two days without 
rain. 

Wind force was as arule high. On 24th and 25th a severe 
gale from between south-west and north-west was general; and 
on 29th and 380th the weather was again very stormy. The 
gale of 24th and 25th caused structural damage at places, and 
in various districts many trees were uprooted. 

Wintry weather was experienced from 5th to 7th, with snow 
and hail in several districts; and early on 26th a considerable 
snowstorm was general, with further falls in some districts on 
27th and 28th. 

Thunderstorms occurred at one or two points towards 
south-west on 23rd and 24th, and somewhat widely on 
evening of 25th. 

Sunshine amounts were above the normal in the east, but 
below it elsewhere. 


NOVEMBER. 


Temperature conditions were in great contrast to those of 
the preceding month. During the first ten days or so, indeed, 
the thermometer remained at a low to moderate level; but 
during the second half of the month abnormally mild con- 
ditions were interrupted only by a rather sharp touch of cold 
around 25th. From this there was a rapid recovery, and at 
the end of the month the nights were notably mild except in 
northern districts. The average level was much above the 
normal, and decidedly above that for October; whereas, with 
a normal seasonal progression of temperature, the mean tem- 
perature of November should be fully 5° below that of October. 
Extreme readings were 61° at Kirkcaldy on 21st, and 22° at 
Dungavel on night of 25th-26th., 

An unusual preponderance of south-westerly winds again 
brought about a great contrast between the rainfalls of eastern 
and western districts, In east and south-east, and also in 
south and south-west, there was a moderate or slightly deficient 
rainfall. In north, on the other hand, aggregates were large; 
and in north and north-west there was a very large excess, with 
more than twice the normal at various places and some notable 
“records.” Thus at Rothesay (10°44 inches) the month appears 
to have been the wettest November for at least one hundred 
years; at Poltalloch it was the wettest for at least fifty years ; 
and at Glenquoich (27°41 inches) the wettest for at least forty 
years. Heavy rains were general on night of 5th—as much as 
2 inches at Kilmarnock; but from 7th to 23rd there were few 
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falls of importance outside northern and north-western districts. 
From 23rd onwards conditions were extremely unsettled, with 
abnormally heavy falls in west and north-west. At Kinloch- 
quoich the month’s aggregate was as much as 36 inches; and 
of this 22°73 inches, or slightly more than the rainfall of the 
entire year at Edinburgh, fell between 23rd and 30th, with as 
much as 4°47 inches on 23rd and 5°82 inches on 28th; and 
at Glenquoich about half the month’s total was accounted 
for during the last five days. The most widespread rain- 
storms occurred on 28th and 29th, but in some eastern and 
south-western districts falls on these days were quite un- 
important. 

Wind reached gale force at times between 5th and 7th, and 
from 23rd onwards very stormy weather prevailed. There was 
snow here and there around 6th, and from 24th to 26th a 
passing touch of wintry weather and moderate falls of snow 
which quickly disappeared. Flooding occurred in places on 
6th, and to a serious degree in the Beauly district and else- 
where at the end of the month. 

A thunderstorm occurred at Greenock and elsewhere on 
evening of 24th. 

Sunshine varied considerably—deficient towards the south- 
east, but fully equal to the normal at Aberdeen and Glasgow. 


DECEMBER. 


The prevailing winds of the month were from north and 
north-west; pressure was abnormally high, and the highest on 
record for December; and from 2nd to 4th, and again from 
10th to 12th, there were incursions of severe cold, whilst from 
16th to 23rd very wintry conditions prevailed. Outside these 
periods temperature was fairly high and fluctuations moderate. 
The extreme readings were 57° at Ardtornish on 1st and 5° at 
Braemar on night of 21st-22nd. 

As regards rainfall, the month provided a welcome change 
from the excesses of October and November, and in nearly all 
parts of our Islands proved a very dry one. In Scotland the 
general rainfall was less than two-thirds, of the normal, and 
towards the north-east some stations had aggregates of only 
about 1 inch or less. During the first few days there were 
some moderate falls, partly consisting of snow, and around the 
middle of the month conditions were very unsettled. On night 
of 19th various districts had rather heavy falls, in some places 
largely accounted for by snow, and at Glasgow the “ rainfall 
equivalent” was fully 1 inch. From 21st onwards fair to fine 
conditions were seldom interrupted, and at Dumfries no pre- 
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cipitation occurred. There were falls, however, towards north 
from 22nd to 24th, and towards south-east from 28th to 31st. 

On Ist and 2nd and between 14th and 17th stormy weather 
prevailed, with winds from some northerly point. There were 
considerable falls of snow at the beginning of the month; in 
some districts on 8th and 9th, very generally around 16th, in 
various districts on 19th and 20th, and here and there on 25th. 
At Perth the snowstorm of 19th was exceptionally severe, and 
many telephone wires were broken. 

A thunderstorm occurred at Rothesay on 7th, and in Orkney 
and at a few points in west and north-west on afternoon or 
evening of 14th. 

There was a good deal of gloomy ,weather, but sunshine 
aggregates were in general fully equal to the normal. Dense 
fog occurred in Glasgow on 27th and 28th. 


General Note. 


The outstanding feature of 1917 was perhaps the large 
amount of cold weather experienced during the first four 
months. October also was notably cold, and the only month 
with a mean temperature very decidedly above the normal was 
November. As regards rainfall, the widespread deficiency during 
the January-July period was remarkable, and determined the 
general character of the year as a dry one in eastern and most 
inland districts. In north, however, and here and there in 
south-east and in west, the rains of August, October, November 
brought about a moderate excess over the whole year. At the 
places given in the accompanying table, the totals for the year 
represent at, ¢.g., Dunrobin 114 per cent, Poltalloch 111 per 
cent, Stronvar 78 per cent, and Leith 78 per cent of the 
normal. 


RAINFALL RECORDS FOR 1917 IN INCHES. 
= : ; = A a : 5 a5 Z S A a 
ed eo a es neal ae ee § 
Sele | el Ble We Sh ol) eae eens 

Shetland—Lerwick 2:88) 2°36] 4:90) 2°69] 1°70) 1°81] 1-83} 2°66) 8°07) 10°12] 7°85) 5°43) 52°30 

Orkney—Deerness 4:30! 1:16] 3°10] 2°48]1°55|2-14| :48|2°31| 4:36] 7°00} 6°35] 2°80) 38°03 

Caithness—Wick . 3°72| 74] 2°1C| 2-25] °80]3°09]1:37|2°48| 3:22] 4:96] 4-94] 1°64) 31°31 

Sutherland—Tongue 5-08} 1°61| 2°20] 3°67|1°61|3°40|2°01|4°11| 4°59| 7°75| 7-42] 3°07} 46°52 
Dunrobin . 3:49| -98| 2:26] 2°73/1°61|2'15| 92/4709] 2°80) 6°84] 6°04] 2°19] 36°10 
Dornoch ; 2°49| -73] 1°70| 2°23) 1°51| 2°22|1-28|4°45| 2°05) 4°77] 4:49] 1:92] 29°84 
oO — 

Rese ane Cromarty— .| 3:35] +741 1°94] 2-19] 2-21] 8-28] 1-41 15°69] 1:90] 4°41] 4:99] 1-90] 34:01 
Ardross Castle 3:97] 1:08] 2°08| 2°59|3°07|2°45]1°70|/6°28] 2°61] 5:92] 6:19] 2°86] 40°10 
Glencarron 7°51] 1:99] 5°50] 5:35|1°10| 4:29) 3°33 |7°85| $°93]13°S1|19°13] 710] 85°89 
Stornoway || 4:25| 1:26] 3°10] 3:34] 2:48|3°55|1°73|4°40| 6°08] 9°81] 7°10) 3°35) 50°45 

Inverness—Inverness .| 2°41| 61] 1-90] 2:52/1°88|3°29|1-29|3°56| 2715] 3°35] 4°03] 1:76] 28°75 
Rothiemurchus 2°96 66| 2-28] 2°60]1°52/3°10| 2:08 |4°71| 2°50] 4°13] 4°46) 1°55) 32°55 
Glenquoich $°73| 3:00] 4:88] 5°68 | 2°97 | 6°00} 3-03 | 9°13] 15°75] 19°18 | 27°41] 8-44} 114:20 
Fort William : 4°08] 1°68| 3-71] 2°53|1-98| 4-18] 2-04 |6°11| 9°06]12°97}14°51] 5-45) 68°30 

Nairn—Nairn(Delnies) .| 2°44] °67| 2°00) 2°74|1°77| 2°65 | 1-09 | 4°87 1-94] 4:18] 5°00] 1-98] 31°33 

Elgin—Gordon ee 2°99 76] 1°41] 2°76|1°28| 3°17] 2:32]3°07| 1°77] 4°40] 5°68] 1°55] 31°16 
Grantown 3°59| -72| 2°61| 2°91] 1°27) 2:43]}1-55/4°55| 2°13] 4°68] 5°28] 2°26] 33°98 

Banff—Banff .. 3:24| -72| 1°92] 1°47] 1°38] 2°52|2-13|2°40| 1°57| 4°64] 4°66] 1°51) 28°16 

Aberdeen—Fyvie Castle | 3-41| 1:48] 4°69] 2-91] 1°31] 2-25/1-86|4°9S| 1°69] 5°27] 5°52] 2-24] 37°61 
Peterhead (Mains of 

Buthlaw) . .  .| 3:26] 1°16]: 2°69| 2°74]1-36] 1-66] 2-62|4°85| 1°80] 5°23] 3°86] 2°09] 33°32 
Aberdeen (King’s Coll.)| 3°01] -98| 1°87] 1°61] 1°39] 1-41] 3-66 |3°81| 1:78] 3°74] 3°63] 1:26] 28°15 
Balmoral. ‘| 2°34] 59] 2°49] 1-85) 2-19] 3-42|2-02/4:98] 1°48] 3°85] 3°70] 1°65] 30°56 

Kincardine—The Burn .| 2°29] 1:33] 2°45] 1-10|2-97|1-49|1-54|5°58| 1°72] 3-90| 2-92] +73] 28°02 

PRG ee 1°52 94] 1°34] -92]1°89| 1-02] 1°43 3°48] 1°13] 2°34} 2°90] -90} 19°81 
Dundee. . . | 1:48] 1°31] 1°83] 1°43/1°99] 1°48] 2:09 |5°56] 1°43] 2°43) 3°09) 1:19) 25°31 
Forfar 3:00] -99| 3°64] 1°24) 212] 1-11] 9-11 |6°27| 1°33] 2°46] 2°91] 1°03] 28°21 
Lednathie 1°86| 1°66] 2°76] 1:34) 3°12|1°89|1°16|6°76| 1°63) 3°93] 3°47] -96| 30°54 

Perth—Perth . 1°30] 70) 2°73| 1°49] 2°15|1°86]1°18/5°67] 1°11] 2°87] 2°99] 1:89] 25°94 
(Chiciiaanee 1:18] -76] 1°91] 1:°48|4°17] 1°97] 1-26 |5-28| 1°85} 4°83] 4°26] 1°84] 30°79 
Bonskeid 161] °73| 1°92] 1°41| 2°58] 2°46] 1-09 ]5-04| 2°06] 4°78] 4-29] 1°31] 29°28 
Stronvar 2°60| 1°12] 3°43] 1°95 | 3°22] 2°65|1°82/8°08| 6°00] 11°83|11°66| 3°68} 58°04 
Aberfoyle .| 315] -S5] 3-05} 1°40] 4:95| 2°80] 1:25 |5°70] 4°30] 9°75] 8°80] 2°40) 48°40 

Fife—St Andrews .| 1°96]. -79] 1°33] 1°54]1:42] -86/1°58]/3-91] °88] 2°44] 2°90] 1:14] 20°75 

Kinross—Loch Leven .| 1°91] +54] -62| 1°49|1°66|1°96|2:28|5-09| 1°55] 4°20] 3°23] 1°83] 26°36 

Clackmannan— 

Alloa (Waterworks) .| °45| -60| 1°60] 1°35|2°38/1:95/1-95|5:05| 2°10] 4:40] 3°75| 1:87] 27°45 

Argyll—Gruline =o 4:01] 1:25] 2:95| 3°49|5:12/3-45|1°58|5°27| 5°85|16°61]14:08| 4°75 | 68°41 

ban. 2-01| 1-01] 2°19| 2°28]4:24]3-68|1°70|4°53] 5°49]10°06] 9°22] 3°74] 50°15 
Taynuilt 3°06] 1:07] 3°35] 2:58|3°34| 4:23] -93|8°46| 6°31] 12°29|14:43| 3°79| 63°84 
Ardrishaig 4°16] 1:46] 3°81] 3:08] 4°31] 3°03] 1°89|5°38| 4°82]12°23|14-70] 4:69] 63°56 
Campbeltown 2°87| 1°39| 2°48] 2°54] 5°36] 2°59|3°78|5°20| 2°10111°51| 8°35] 4°56) 52°73 

Bute—Rothesay 3°56| 1:48] 2°77] 2°44|5°37| 2°95] 2°41] 4:94] 3°49] 10°50/10°44| 3°54| 53°89 

Stirling—Kilsyth . . | 3:31] 1:09] 3°38] 1°84|/3:46|3-47|2°74|6°60| 4°19] 7:54] 9°38] 2-07] 49°07 
Falkirk (Laurieston) .| 1°81] -70| 2°12] 1°75|2°66|2°31|2°32|5-47| 1°61] 4:93] 6-07] 2°91| 34°66 

Dumbarton—Dumbarton| 2°08} -81| 2°49] 1:42] 2°97|3-28]1°87|3°58| 2°06] 7°37| 5:94] 2°30] 36°17 

Renfrew— Greenock + | 3°19] 1°38] 3°58} 2:02] 4°15] 4°08] 2°54|4°69| 4°82)11°97]11°80| 3°68) 57°90 

eeiead : - «| 2°04] -95| 2°28] 1:15] 2°91) 3°34] 2°31|2-86|] 2°41] 7°83] 7-87] 3-21] 39°16 
Pi 
Kilmarnock(Agric. Coll.)| 3°33} 1°36] 2°36] 1:72] 3°10] 3°01] 2°39|3°04| 2°58] 7°81] 8°79] 2°96] 42°45 
Knockdon . 2°62| 1°51) 2°31] 1°78|3°05| 2°93] 2°19|3°93| 2°34] 8-00] 7:42] 2:35] 40°43 
Colmonell(Knockdolian) 2°73| 1°06] 2°03) 1°93|3°89] 2°76|2°05|3°61| 2-49) 9°57] 5°54] 4°18] 41°79 
Barr (The Manse) . 8°17] 1°28] 2°55] 2°85 |2°57| 3°27|1°63|4°70| 3°50/10°13] 8-27] 3°53] 47°45 

Lanark— 

Glasgow (Observatory). | 1:91] -94] 2°06] 1:22|3-89| 2°92/3°36/4:12| 2°04| 5:54] 5°89] 2:78] 36-67 
Hamilton . . 1°59] +82] 2°02] 2-03 | 2°49] 2°18] 2:14|4-16| 1°43] 5°33] 5:34] 2:30| 31:83 
Mauldslie Castle . 1°75| 71) 2:00] 2°48}1-67) 2:05|2:50|3:50| 1°75] 5-10| 3°15] 1°46] 28-12 
Leadhills . 2:96| 1°79] 3°67| 3:94|3-01] 4:07] 2°79|9-22| 5°88|10°33| 8°38] 3°45] 59°49 

Linlithgow— 

Bangour (Asylum) 1°72] 88) 1°88} 1:32]1°72|2°28]1:77|5-45| 1:49] 3°36] 4°14] 2°36) 28-27 

Mid-=Lothian— 

Edinburgh (University) | 2°08} 72] 1:32] 2°10]1-40]1-76]1:32|4°14] -98| 2°55] 2°00] 2-13] 22-50 
Balerno (Cockburn Hill)} 2°32] -91] 2:14] 2°48 |1-°66| 2°62] 1°85|6°16| 1-83] 4°72] 4°06] 2°53] 33°28 

Haddington— 

Gullane. . 2:66] -49| 1:15] 1:°44]2°14]1-56|1:14|5-75| 1-41] 2°49] 1°64] 1-68] 23°55 
Donolly (Reservoir) 6°73] +62] 2°00| 3:28]1°75}1°53|1°34}6°50| 1:58] 4:46] 1°60] 2:S0| 34:19 

Berwick—Marchmont .| 4°48 96) 1°40] 2°98 | 2°18] 1°12] 1°88|8°35| 1°46] 4°18] 2°32) 2°02) 33°33 

Peebles—Glen 3°22} +81] 2°34] 2°55] 2°97/1°81|1°31| 5-49] 1:81] 5:42] 4°75] 1:86] 33°64 

Selkirk — Selkirk | (rhe 
Hangingshaw) 3:13] -76| -94] 3:46/2-23!1°05|1:26|6°66| 1-77] 4:33] 2°99] 2-35] 30-93 

Roxburgh— 

St Boswells (Fens) 841] 55] °75| 3°03) 1:92| 1°75] 1°90] 5°54] 1°33] 3°09] 1°56] 1°54] 26-37 
Branxholme . .| 2°67} -98| 1°48] 2°65 |2°56| 2°17] 1°92|5°64| 2-84] 4:23| 3°40) 2°24] 32°78 

Dumfries—Dumfries «| 1°41} 1°05] 2°03) 1°79 | 3°60 | 2°47/2°19|5°29| 2°91] 4°84] 2°84] 1°94] 32°36 
Drumlanrig . 3°34| 1°31] 2°86] 2-63) 3°12| 2°44|1°51]5°22| 4:69] 7°80] 5°72] 2°76| 43-40 
Beattock(AuchenCastle)| 2°87) 1-10] 2:07| 2-01|2-45|4-46|1-84|7-42| 4:46] 7-74] 5-17| 3°52] 46-01 
Langholm . 4°27| 117| 2°45} 3°81|3°58| 2°19|2-29|8-62| 5°52] 8°50| 5°75| 3°40| 51°05 

Kirkcudbright—Cargen | 1-93] 1:29) 3°10| 2-76) 4-58| 2-94) 2-48|5-94) 3°84| 7-05) 4:38] 2°85) 43-14 
Dalbeattie (Kirkennan) | 2°30] 1°54] 2°60| 2°36|4:22|2°34/2°17|6°10] 3°79| $°57| 4°46] 3°81] 44:26 
Carsphairn (Shiel) 4:04] 1°76] 4°23] 3:18) 5:45|3°59/1°58|7°65| 4:56] 15°78 | 11°94] 4°71] 68°47 

Wigtown—Galloway H’se| 2°12] 1°38] 1°16] 2°15|3:26|1°05|1°34|3°68| 2°80] 6°48] 2°69] 2°15] 30°26 
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TasLe No, 7.—Quantity AND VALUE oF Corn, &c., imported into the 
United Kingdom in the undermentioned Years. 


[From Trade and Navigation Returns.] 


Figures not available for 1917. 


Quantities. Values. | 
1914. 1915. 1916. 1914. 1915. 1916. 
Wheat from— | Gwt. | Owt. Owt. £ e £4 
Russia . . .| 7,284,827 796,300 12,500 2,825,714 464,149 7,744 | 
Germany . r F 977,500 ue 365,327 nts és 
eey: ; ; , 39,300 10,295 18,755 i 
oumania . 6 . 343,500 Op 40 | 134,763 60 = 
United States . . | 34,220,166 | 41,649,000 | 64,544,100 | 14,876,510 | 26,533,103 | 45,996,513 | 
Chile 50,700| ° .. 116,900,” 21,038 4 93,110 
Argentine Republic . | 6,497,760 | 12,156,000 | 4,495,700 | 2,581,380 | 8,609,500 | 3,421,712 
British East Indies . | 10,708,900 | 13,956,500] 5,611,900 4,922,803 | 8,845,461 4,458,620 
Australia . .  .| 12,113,400 180,300 | 3,699,620] 5,159,137 94,167 | 2,759,641 
New Zealand . y 8,500 ae 30,500 8,726 Ke 26,501 | 
Canada. . —. | $1,457,090| 19,725,300 | 21,549,200 | 13,717,995 | 12,625,344 | 15,243,758 | 
Other countries . b 275,100 178,500 8,100 115,387 116,020 8,776 
Total . . |103,926,748 | 88,667,900 |100,068,520 | 44,734,079 | 57,306,499 72,011,375 
Wheat, meal, and flour, . cif 
from— ‘ : 
Germany . 6 : 215,707 107,547 
Belgium . : f 37,240 o. 15,317 sy 
France 3 C c 363,600 65,600 5 152,842 33,891 5 
Austria-Hungary C 56,255 e es 44,339 Ae AG 
United States <a 5,557,908 | 6,740,410 5,182,049 | 3,146,789 | 5,307,153 | 4,396,727 
Argentine Republic . 57,800 89,000 17,200 20,613 52,990 11,648 
Australia . cf . 248,900 1,800 501,360 130,974 1,300 457,604 
Canada eet. 4 3,227,033 | 3,361,260 4,227,611] 1,789,383] 2,735,137 | 3,669,715 
Other countries. . 295,780 224,100 32,108 141,244 180,382 32,435 
Total . . | 10,060,223 10,482,170} 9,960,333 | 5,549,048} 8,310,853 8,568,134 
Barley . . . «| 16,044,422) 12,291,685 | 15,823,700 | 5,660,312) 6,029,866 | 10,413,138 
On LL) Meee eget | eet sie tto| dreaer | Sm 
eas . . . . Or ye ? ’ hed 
Beans, other than Haricot) 1,441,559 1,142,810 1,116,725 502,928 534,139 690,732 | 
Indian corn or maize . | 39,040,747 | 48,581,300 | 34,154,210 | 11,760,912 | 18,901,825 | 19,896,157 | 
Indian corn meal . 3 232,469 247,396) ° 418,643 78,895 112,571 246,713 | 
Oatmeal. on ae 609,992 | 890,481 973,333 502,938 878,686 986,855 | 
Bee cate. ce ; 4,800,983 8,249,171 3,774,653 | 1,081,163 | 2,463,735 | 1,687,343 | 
Rice, exclusive of rice- | | 
meal— | 
From Brit. East Indies | 3,178,663 5,817,565 | 6,717,064] 1,544,369] 3,141,874 | 5,268,141) 
From other countries 2,238,956 4,175,474 | 1,942,658 1,081,306 | 2,200,547 | 1,653,601 | 
Bee ae of grain\| 1 643,175 1,948,485] 2,260,060 769,109 | 1,447,346 | 2,065,084 
Eps mo of meal 195,636 | 102,150 54,234 96,919 76,058 52,583 | 
| 110,764,945 |131,377,457 


| 78,582,865 


Total of corn, &c. ae ; 


Taste No. 8.—RETURN OF THE AVERAGE PRICES OF Woo. 
in the Years 1916 and 1917. 


South African. 


Years. | Australian. | 
| Per lb. Per lb. Per lb. 
Syed. s. d. s. d. ES vs 
1916 1 33 1 08 1 7% to 2 0% ; 
1917 . | iy eee. 1 32 1 6% 2 08 | 
2C¢ 
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TaBLe No. 9.—QUANTITIES AND VALUES OF Corn, Meat, Foop Propucts, AND 
ARTICLES AFFECTING AGRICULTURE, imported into the United Kingdom in the 
Year 1916, with the Corresponding Figures for 1914 and 1915. 


[From Trade and Navigation Returns. ] 
Figures not available for 1917. 


Quantities. Values. 
1914. 1915. 1916. 1914. 1915. 1916. 
ANIMALS, LIvING :— No. No. No. £ £ £ 
Cattle ss | kicn vase cere 2,234 Be 2 46,295 
Sheep and lambs . A 2 1,707 x oc 3,000 
Swine . 6 * 55 
Total value. a = a: 49,295 
GRaIn, Fiour, &ce. :— Cwt. Cwt. Cwt. £ £ £ 
Wheat. . . .  . | 103,926,743} 88,667,900 | 100,068,520 | 44,734,079 | 57,306,499 | 72,011,375 
Wheat mealand flour. _. | 10,060,223 | 10,482,170 | 9,960,383 | 5,549,048 | 8,310,853} 8,568,134 
Barley. . . . «| 16,044,492] 12,291,685 | 15,823,700 | 5,660,812 | 6,029,866 | 10,413,138 
Oats . . . . «| 14,156,715 | 15,640,100 | 12,602,600 | 4,674,417 | 8,488,589 | 6,597,577 
Qe eee ee a 983,694 | 1,199,953 991,121 546,470 872,407 | 1,290,024 
Beansien) | an) ee 4) 2) eds441-509)| eds l4o;s701| 1s116;725 502,928 534,139 690,732 
Maize or Indiancorn . _. | 39,040,747 | 48,581,300 | 34,154,210 | 11,760,912 | 18,901,825 | 19,896,157 
Maize-meal anes en 232,469 247,396 418,643 78,895 112,571 246,713 
Oatmealls arepei as =e 600,992 890,481 973,333 502,938 878,686 986,855 
Wineinninctie oats oe } 4,890,983 | 8,249,171 | 3,774,658 | 1,081,163 | 2,463,735 | 1,687,343 
Rice, exclusive of rice- 
meal— 
From British East Indies | 3,178,663 | 5,817,565} 6,717,064 | 1,544,369 | 3,141,874] 5,268,141 
From other countries. 2,238,956 4,175,474 1,942,658 1,081,306 2,200,547 1,653,601 
Other kinds of grain & corn | 1,643,175 | 1,943,485 | 2,260,060 769,109 | 1,447,346 | 2,065,084 
eee ea tas aay 195,636 | 102,150 54,234 96,919 76,058 52,583 
Total value. Se Be be 78,582,865 | 110,764,945 | 131,377,457 
Meat :— Cwt. Cwt. Owt. £ £ & 
Beef, salted.) 3 a 29,841 67,991 65,512 65,262 180,436 215,334 
“Beef . . . . «| 8,844,567] 8,601,687] 7,056,191 | 19,060,371 | 25,839,544 | 23,047,855 
*Mutton . . . «| 5,199,731] 4,707,859 | 3,686,563 | 11,410,310 | 13,872,141 | 18,505,017 
Bacon. . . . «| 5,098,080] 6,523,877 | 7,435,955 | 18,225,568 | 25,441,460 | 34,381,717 
Hamayie, \ ct) eu Bee 838,830 | 1,480,458 | 1,554,836 | 3,063,078 | 5,280,316 | 6,841,430 
Ee Gag A ane SE a hoe HS 41,478 | 302,477 | 214,875 | 185,422 
“Pork? si iasemenn ey hh 861,203 269,305 293,333 | 2,860,722 795,409 | 1,169,174 
*Meat, unenumerated . 5 813,757 774,234 704,668 1,693,984 1,796,161 1,928,927 
" salted. 139,534 102,835 27,519 180,329 163,946 109,538 
vinsage aoa }| 995,211 | 2,087,657 | 1,884,749 | 5,112,291 | 11,652,460 | 10,876,802 
*Rabbits(dead) . . . 505,925 603,735 646,888 747,643 914,486 | 1,179,224 
Total ofdead meat . | 23,587,820 | 25,276,030 | 23,347,692 | 62,222,035 | 86,151,234 | 93,390,030 
Dairy Propuce:— Owt. Owt. Owt. £ £ & 
Butter. . . . «| 3,984,204] 3,853,855| 9,178,029 | 24,014,276 | 27,022,745 | 18,977,450 
Margarine . . . | 1,529,219] 2,052,188 | 2,752,866. | 3,977,361 | 5,751,258 | 8,988,007 
Cheese. . . . «| 2,483,864] 2,726,536] 2,604,027] 7,966,162 | 11,107,100 | 12,945,450 
Total .| 7,947,287 | 8,632,574 | 7,534,922 | 35,957,799 | 43,881,098 | 40,905,907 
* Fresh, Chilled, and Frozen. 
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TaBLE No. 9—Continued. 


4( 


- | 588,469,699 


| 


Quantities. Values. 
1914. 1915. 1916. 1914. 1915. 1916. 
: & # & 
Pouurry (alive or dead). ee 46 30 798,961 655,399 636,13] 
Game (alive or dead) S. we = 144,765 32,453 32,276 
Gt. Hunds. | Gt. Hunds. | Gt. Hunds. 
Eces 17,904,805 | 10,246,026 | 6,606,411 | 8,652,800 | 6,123,826 | 4,741,401 
Total value 9,596,526 6,811,178 5,409,808 
FRuiItT, VEGETABLES, &c. :— Cwt. Cwt. Cwt. # rs £ rims J 
Apples . one 2,929,649 | 3,343,629 | 2,656,202 | 2,046,824 | 2,829,949 | 2,738,016 
Cherries 167,966 27,334 14,140 239,468 49,705 27,852 
Plums . 207,680 137,776 61,735 289,096 192,698 113,176 
Pears 409,871 210,537 160,591 364,894 259,045 242,062 
Grapes . 650,515 554,812 796,363 | 722,900 711,350 | 1,097,090 
Oranges ~ 5,108,049 6,006,062 | 5,875,611 2,323,235 2,636,096 3,085,518 
Lemons 5 830,352 775,863 | 691,198 494,491 472,645 498,458 
Unenumerated 248,295 184,696 265,483 253,466 219,439 275,288 
Bushels. | Bushels. — Bushels. 
Onions. 7,513,513 7,477,593 6,843,247 1,480,773 | 1,789,547 2,062,149 
Cwt. Cwt. | Gwt. 
Potatoes : R 3,332,164 2,170,717 1,803,174 1,535,515 1,187,846 1,526,431 
Vegetables, unenumerated ) 
(raw) J oe on ve 475,714 318,382 233,340 
Hops . . 97,306 200,337 148,407 558,741 798,512 714,518 
| Total value 10,785,117 | 10,957,514 | 12,61 3,90 
| | 
1915. 1916 1917. 1915. 1916. 1917, 
| OTHER ARTICLES :— Cwt. Cwt. Cwt. £ & £ 
ardas ges), 2,210,436 | 1,932,827 re 5,783,260 | 6,982,985 a 
Lb. Lb. Lb. | 
Wool, sheep and lambs 926,380,036 | 618,946,684 | 625,627,984 | 12,027,335 | 37,560,014 | 49,725,257 
Wood and timber— Loads. | Loads. Loads. | 
Hewn (pit-props or pit- ) | 
eh Pores! <P ;| 2,168,631 | 2,021,282 995,452 | 4,786,861 6,878 106 | 4,243,647 
Seer split; planed en 4,646,366 | 3,683,008 1,699,688 | 21,950,587 | 27,741,580 | 17,888,065 
Stayesmue sli. 109,377 82,010 33,296 707,888 804,907 491,309 
Tons. Tons. Tons. 
Oilseed-cake (not sweetened) 425,113 283,997 212,892 3,273,159 3,115,947 3,638,144 
Seeds— Cwt. Cwt. Cwt. 
Clover and grass 260,376 233,249 204,354 707,263 692,377, 727,908 
Tons. Tons. Tons. 
Cotton . . 494,585 329,237 219,045 | 4,122,493 | 4,448,933,| 4,002,107 
Qrs. Qrs. Qrs. 
Flax or linseed 2,126,409 2,506,836 1,016,011 5,573,622 9,356,631 5,508,491 
Rape.’ . 192,336 375,087 305,505 464,220 1,271,489 1,480,745 
Tons. Tons. Tons. 
Sovaipoansuae w= se 170,910 65,364 25,049 | 1,428,981 960,356 500,176 
Bones (whether burnt or not) 27,761 27,405 3,870 179,815 243,376 41,623 
Guano . 5 ‘ 26,720 21,645 2,601 182,005 218,714 27,675 
Basic slag. x 3 5 An a6 ve 50 54 o. 
Nitrate of soda (cubic nitre) 131,520 20,896 1,680 1,498,068 361,619 36,490 
A a cae 374,689 | 338,421 276,617 | 704,749 | 888,822] 1,172,557 
| Centals. Centals. Centals. 
Cotton, raw of 100 lb. | 26,476,161 | 21,710,022 | 16,231,718 | 64,671,623 | 84,729,677 110,590,634 
Tons. Tons. Tons. 
Hemp . r 145,547 143,891 120,615 4,814,492 | 6,802,391 8,891,015 
Flax. 0 84,700 86,479 84,337 5,945,717 7,577,109 | 12,514,735 
Hides untanned— Cwt. Cwt. Cwt. ‘ 
Dry ; é 738,001 600,358 711,894 3,500,578 3,351,973 5,173,852 
Wet . S - | 1,077,090 770,329 911,339 4,975,591 4,132,000 6,583,978 | 
Gallons. Gallons. Gallons. 
Petroleum 451,556,152 | 826,834,812 | 13,305,495 | 19,779,0€0 | 38,898,564 
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Taste No, 10.—Quantity AND VALUE OF DeaD Meat imported into the 
United Kingdom in the undermentioned Years. 


Figures not available for 1917. 


Quantities. Values. 
1914. 1915. 1916. 1914. 1915. 1916. 
Bacon, from— Cwt. Cwt. Cwt. £ £ £ 
Denmark . ° c 2,714,807 2,063,221 1,641,613 9,936,454 9,128,847 9,087,913 
United States . a 1,522,958 8,529,599 4,004,410 5,357,458 | 12,752,834 | 16,848,826 
Canada . . «| °342,286 864,185 | 1,594,114 | 1,224,462 | 3,324,511 | 7,443,584 
Other countries . a 518,029 66,372 195,818 1,707,194 235,268 1,001,394 
Total 5 3 5,098,080 6,523,377 7,435,955 | 18,225,568 | 25,441,460 | 34,381,717 

Besr (salted), from-— aT ae Sea) a a (GE 
United States . F 29,397 63,970 64,630 64,241 167,863 211,527 
Other countries . A F 444 4,021 882. 1,021 | ° 12,573 8,807 

Total f , 29,841 67,991 65,512 65,262 180,436 215,334 
*Berr (fresh and refriger- = <i 
ated)— 
United States . , 87,589 1,001,351 930,207 246,909 3,227,869 8,520,205 
Uruguay . ‘ . 729,779 363,613 206,089 1,469,766 1,042,043 604,215 
Argentine Republic . | 5,993,126 | 5,096,461 | 4,087,678 | 14,034,530 | 15,304,661 | 12,785,438 
Australia . 6 1,551,001 1,236,938 765,493 8,247,323 8,565,458 2,425,496 
New Zealand . ' 476,680 785,226 875,086 944,459 2,176,621 2,824,664 
Denmark . ‘ js eas 854 ae) 4,487 1,075 ee 
Other countries. =. 5,049 167,744 241,638 12,897 521,817 887,327 
Total : 3 8,844,567 8,601,687 7,056,191 | 19,960,371 | 25,839,544 | 23,047,355 
Hams, from— 

_ United States . c 774,805 1,364,024 1,493,606 2,827,350 4,859,895 6,572,170 
ae 58,985 115,966 60,205 217,814 418,112 264,151 
Other countries . 5,040 468 1,025 17,914 2,309 5,109 

Total 3 838,830 1,480,458 1,554,836 8,063,078 5,280,316 6,841,430 
*MeatT (unenumerated, 
fresh and _ yrefriger- 
ated), from— 
Netherlands . . 276,791 150,023 11,073 656,525 356,053 29,824 
United States . i 66,978 164,306 151,571 182,766 420,026 518,697 
Argentine Republic . 298,487 246,456 391,529 511,169 522,832 1,007,614 
Other countries . A 311,035 316,284 178,014 523,853 661,196 487,330 
Total ° 5 953,291 877,069 _ 782,187 1,874,313 1,960,107 2,038,465 
Meat, preserved other- 
wise than by salting— 
Beef . 5 A 803,402 1,770,777 1,616,756 4,239,570 | 10,318,953 9,421,664 
Mutton : 6 ‘ 61,274 59,430 43,226 183,370 240,900 184,027 
Other sorts “ % 130,535 207,450_ j 224,767 | 689,351 1,092,607 1,271,201 
Motaleeu 995,211 | 2,037,657 | 1,884,749 | 5,112,291 | 11,652,460 | 10,876,892 
*MourTton (fresh and re- 
frigerated)— 
Netherlands ts 3 148,045 48,838 16,504 387,335 128,413 68,082 © 
Uruguay . . : 35,160 . 39,107 20,834 64,750 99,498 76,38L 
Argentine Republic . | 1,145,583 781,735 768,259 | 2,390,810 | 2,093,923 | 2,885,754 
Australia .  . és 1,326,055 | 1,254,493 261,352 | » 2,800,707 | 3,390,715 914,562 
New Zealand . . 2,377,334 2,422,806 2,287,377 5,485,128 7,669,945 8,418,428 
Other countries . ‘ 167,554 160,880 282,237 | _ 831,580, 489,647 1,146,810 
Total . .| 5,199,731 | 4,707,859 | 8,636,563 | 11,410,310 | 13,872,141 | 13,505,017 
SPO RR (Bea Chg VO by C00 a 
or Hams), from— 
Denmark .... .- 211,941 37,340 - 185,986 36,056 bs 
United States . s 36,795 66,244 40,672 92,472 169,637 182,420 
Other countries . ‘ 12,405 3,308 806. 24,019 9,182 8,002 
Total f ‘ 261,141 106,892 41,478 802,477 214,875 185,422 
*Pork (fresh and refrig- |————__|—_| |__| —-— 
erated)— 
Netherlands’. . $17,736 137,692 759 | 2,232,664 359,312 1,908 
Belgium . . . 11,425 a oe 32,651 ae aa 
United States . i 4,511 86,628 249,973 18,157 288,524 998,221 
Other countries. . 27,531 44,985 42,601 $2,250 147,573 169,045 
Totaluess 861,208 269,305 293,333 | 2,360,722 795,409 | 1,169,174 
*RaBBiTs (dead), from— PMV >) ae i= = aa oo 
Belgium. é ‘ 15,838 Ar ae 43,881 00 ee 
Australia . . 4 391,371 506,866 601,720 539,064 754,643 1,085,938 
New Zealand . 5 84,877 88,138 41,062 124,882 183,902 81,669 
Other countries . 5 18,839 8,731 4,106 39,816 25,941 11,617 
Total . 2 505,925 608,735 646,888 747,643 914,486 1,179,224 
Total of dead meat | 23,587,820 | 25,276,030 | 23,347,692 | 62,222,035 | 86,151,234 | 93,390,030 


ie *“ In the Official Returns from 1909 the imports are shown separately as ‘‘Fresh,” “Chilled,” and 
rozen. ‘ 
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TaBLE No. 11.—QUANTITIES AND VALUES OF BuTTER, MARGARINE, CHEESE, ANI 
Eaas imported into the United Kingdom in each Year from 1914 to 191¢ 


inclusive. 


[From Trade and Navigation Returns.] 


Figures not available for 1917. 


Quantities. Values. 
1914. 1915. 1916. 1914. 1915. 1916. 
Burter from — Cwt. Cwt. Owt. £ £ £ 
Banca 616,380 | 1,017,507 34,542 | 3,392,411 | 6,871,012 | 212,846 
Gwalent 270,138 | 128,294 992 | 1,647,575 | — 969,538 7,585 
Denmark  , | 1,749,072 | 1,827,100 | 1,184,801 | 11,038,637 | 10,221,398 | 10,378,070 
Netherlands .| 188,999 44,544 36,202 | 1,144,181] 318,868 | 336,478 
France... | 273,819 | 352,090 | 180,249 | 1,674,155 | 2,275,676 | 974,743 
United States . 7,844 77,130 | 131,618 39,372 | 529,200 | 1,179,670 
es 
a ae 56,704 | 82,947 | 117,597 | _ 325,450} 569,052 | 940,409 
Victoria.  . 204,716 106,024 81,032 | 1,174,663 | 748,484 | 693,218 
New S. Wales 122,528 158,222 32,565 701,283 | 1,078,074 280,374 
Queensland. 106,694 | 107,178 26,913 | 574,883 | _ 722,800 | 222,328 
Now Zealand .| 357,920) 374,898 | 331,162 | 2,100,958 | 2,698,808 | 2,727,645 
Canny 2 3,128 24,401 | 101,53] 18,496 | 167,442 | 855,536 
Otier countrics 32,262 58,525 18,825 | 192,212] 362,393 | 168,548 
Total 3,984,204 | 3,853,855 | 2,178,029 | 24,014,276 | 27,022,745 | 18,977,450 
eee Cwt. Cwb. Cwt. £ £ £ 
1,502,576 | 2,024,469 | 2,738,848 | 3,896,375 | 5,666,146 | 8,917,714 
es | 18 8804 an TT 087 "200 | 50,087 | 60,623] 50,551 
Chien countric 13,254 10,177 4,723 30,949 24,484 14,742 
Total 1,529,219 | 2,052,183 | 2,752,866 | 3,977,861 | 5,751,253 | 8,983,007 
CHEESE from— Cwt. Cwt. Cwt. & £ £ 
349,124} 129,105] 112,587] 921,811} 438,235 | 640,217 
ee : 97932 | 75,917 | 81,998 | 328,538 297,612 | 152,492 
United States. 31,300 | 459,793 | 274,687 | 104,925 | 1,887,816 | 1,305,932 
ectecliatt: 18,157 20,542 1 57,584 91,729 4 
Now Zealand | . 742,419 | _ 709,826 | 667,214 | 2,432,117 | 3,081,465 | 3,352,195 
Canada... | 1,167,778 | 1,315,177 | 1,505,018 | 4,025,950 | 5,241,789 | 7,482,179 
Cunareoantries 27,064 16,676 12,582 95,737 68,454 62,431 
Total 2,433,864 | 2,726,536 | 2,604,027 | 7,966,162 | 11,107,100 | 12,945,450 
Great Great Great £ £ £ 
Eaas from— Hundreds. | Hundreds. | Hundreds. 
Russia 6,870,827 | 3,074,156 | 734,525 | 2,914,085 | 1,749,822) _ 423,949 
Denmark 4°315,900 | 2,657,835 | 1,392,061 | 2,546,979 | 1,863,527 | 1,303,177 
Netherlands . | 1,192,286 874,013 84,737 603,823 635,856 83,067 
France ; 682,741 36 - 328,821 21 th. 
Italy . .| 874,193 4,768 i: 431,830 3,455 fs 
United States. 493,229 | 627,896 | 779,716 | 290,254 | 387,212 | 591,202 
Egypt 1,121,832 | 1,428,409 | 1,889,947 | 387,776 | 547,970} | 974,656 
Canada... 361,173 | 912,326 | 1,431,778 | 238,514 | 584,284 | 1,173,788 
Other countries| 2,042,624 | 666,587 | 293,647) 916,218 | 361,229 | 191,56: 
Total 17,904,805 | 10,246,026 | 6,606,411 | 8,652,800 6,123,326 | 4,741,401 
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TaBLE No. 12.—NumsBer or Live Srock in 1914, 1915, anD 1916, 
returned as entering the Markets at the Places scheduled under 
the Markets and Fairs (Weighing of Cattle) Act, 1891. 


[From Agricultural Statistics, 1916.] 


CaTTLE. SHEEP. Swine. 


1914. | 1915. | 1916. 1914. 1915. 1916. | 1914. | 1915. | 1916. 


Aberdeen. | 74,721) 45,281| 78,060] 208,063] 221,816] 239,708 | 13,200 | 17,128 | 15,181 
Dundee .| 16,033 | 16,922) 16,959] 27,246] 23,312] 24,108 | 3,813] 4,865| 4,648 
Edinburgh | 63,742] 66,168) 62,033] 217,528] 215,472] 206,075| 7,006| 9,205] 8,354 
Stirling ./ 59,364] 69,583 | 62,765] 246,610| 244,783] 293,666] 4,260] 4,998| 6,156 
Glasgow ./ 66,957] 71,259) 75,006] 369,648] 378,122| 362,146] 4,887| 6,972| 7,704 
Perth . .| 98,045 | 101,783 | 91,032] 403,741] 424,675 | 384,610 | 11,635 | 14,731 | 12,519 


378,862 | 370,996 | 385,885 | 1,472,836 | 1,508,183 1,440,313 | 44,801 | 57,899 | 54,562 


TaBLe No. 13.—AveRAGE Prices or Fat Carrne per Cwr. (Live 
WetcHr) at the undermentioned Places in each Year from 1909 
to 1916, together with the average Prices for Scotland, England, 
and Great Britain, compiled from the Returns received under the 
Markets and Fairs (Weighing of Cattle) Act, 1891. 


1909. | 1910. | 1911. | 1912. | 1913. | 1914. | 1915. 1916. 
a d. SC a Sr anal aS sets $0, ED CRM RE. 5 i oe ee 
; Aberdeen . ‘ “|| 04 <9: 35 10 34 7 38 9 38 4 39 0 
Dundee . A - | 34 0 $5 8 384 0 38 1 87 0 37 9 56 8 
Edinburgh 5 | oe US BS 36 10 41 2 39 10 40 7 52 4 60 4 
Glasgow . . - | 8410 36 2 35 1 39 7 38 9 39 10 62 1 59 8 
Perth 5 C oor ee 40 3 87 10 42 2 40 7 41 3 54 4 CZ al 
Scortanp. 6 - 50 OulOVm Ane Soom le4OmOn less til le sones 
ENGLAND . 5 - | 84 8 | 36 0) 85 0 | 387 9 ) 3811 | 39 8 
GREAT BRITAIN «| (865 40) 86 117) 85 6") -390%6s 38 11 ||) gones 
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Taste No. 14.—NoumMBER AND VaLus oF Live CaTTLE, SHEEP, AND 
Swinz imported into the United Kingdom in the undermentioned 
Years. [From Trade and Nawigation Returns. | 


Figures not available for 1917. 


Number. Value. 
1914, 1915. 1916. 1914. 1915. 1916. 

Carrie, from— £ £ & 

Channel Islands . c 2,174 ore = 42,027 we = 

Canada . 7 % - Be oe ac a 

United States ; 2 ae ab 

Argentine Republic a e sts 

Other countries . S 60 oe ae 4,268 Sus 

Total . . 3 2,234 o 25 46,295 

Surep anp Lamps, from— 

Canada . : , 5 oe ote ig ae 

United States coe 1,707 ac BS 3,000 

Argentine Republic os Bn a on 

Other countries oo ou Bg fou ae 

Total . 3 ‘5 1,707 Ss Bo 3,000 

Swine (not separately 

enumerated) AC at 55 ee ne ry 
ToTAL VALUE oF ANI-) 

MALS LivING f ze Or a 49,295 

i NI ee Ee SS oe 


Taste No. 15.—NumpBer or Horses, CaTtLe, SHEEP, AND Pics imported 
into Great Britain from Ireland in each of the Years 1911-1917. 


1911. 1912. 1913. 1914. 1915. 1916. 1917. 


*HORSES :-— 
Stallions . 0 228 287 265 188 276 272 3857 
Mares 6 ° 15,283 17,010 17,914 15,227 7,729 2,779 2,062 
Geldings . 5 16,067 17,414 18,312 15,338 9,806 3,827 3,183 | 
Total . 0 31,578 | 34,711 36,491 30,753 17,811 6,878 5,602 


CattLe: Oxen, Bulls, 
and Cows :— 


Fat . 5 . | 269,527 | 336,559 | 354,734 | 455,444 | 363,272 | 423,733 | 404,787 
Store . 5 .| 390,041 | 193,922 692,228 448,703 | 440,995 | 442,745 | 394,865 
Other cattle . 8,789 8,851 8,152 6,096 9,459 9,398 62,952 
Calves e - 26,471 15,767 53,045 34,335 27,009 13,180 25,992 
Total . 3 694,828 555,099 | 1,108,159 944,578 | 840,735 | 889,056 | 888,596 
SHEEP :— 
Sheep. : . | 306,124 | 328,028 319,284 256,607 | 229,896 | 313,467 | 415,338 
Lambs 5 . | 848,073 | 290,631 336,416 280,932 | 259,495 | 323,270 | 347,773 
Total . . | 654,197 | 618,659 655,700 537,539 | 489,391 | 636,737 | 763,111 
Pias :— 
Fat. 5 . | 823,574 | 258,165 187,422 | 146,458 | 171,963 | 263,989 | 185,958 
Store . t Ole 18,766 12,076 12,874 1,464 7,093, 14,158 13,378 


Total . . | 342,340 | 265,241 200,296 147,922 | 179,056 | 278,147 | 199,331 


* Not including Army Horses. 
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EDINBURGH CORN-MARKET GRAIN jTABLES for Wauezar, 
Barry, Oats, and Beans, showing the Quantity offered for Sale, 
the Quantity Sold, the Highest, Lowest, and Average Prices; also 
the Bushel-weights of the Highest and Lowest Prices of each kind 
of Grain for every Market-day, likewise the Results for every Month, 
and the final Result for the year 1917. 


WHEAT, 
: Table of Bushel- y 
Date Seal Quantity! Highest Lowest Average weights for 
5 Sold. Price. Price. Price. : 
for Sale. Highest Lowest 
Price. Price. 
Lay Imp. qr. |Imp. qr. 8. d. s. da. 8. da. lb. Ih. libs lbs 
3 20 ae ate 50 om AG Bc 
10 70 30 78 0 Ae 78 0 63 54 
17 122 122 79 0 (KE XY 78 5 63 63 
24 155 155 79 0 78 0 78 8 63 63 
31 186 131 79 0 76 0 77 9 63 63 
553 438 78 11 wie I 78 8 
Feb. ‘ 
7 129 114 80 0 76 0 78 3 63 63 
14 15 40 79 6 Tian: 78 63 63 
21 176 134 79 0 78 0 78 11 63 63 
28 63 63 80 0 73 0 “rol 63 63 
443 351 79 5 76 2 78 6 
March : 
7 66 66 SiO) 80 0 80 8 63 63 
21 129 129 84 0 81 0 83 1 63 63 
28 45 35 86 0 ae 86 0 63 ae 
; 240 230 83 6 79 6 82 10 
April 1 
4 228 78 88 0 83 0 86 7 63 63 
11 524 a Be Ae ee 0 me 
18 we 
25 5 
752 78 8s 0 83 0 86 7 
Result pare = 
for 4 1,988 1,097 80 9 HRS a 79 11 
months s ald 4 : . 
May Nil. 
June Nil. 
July Nil. 
Aug, Nil. 
Sept. Nil. 
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WHEAT—continued. 


Date So Quantity | Highest Lowest Average Government 
| forsale.) Sota: Price. Price. Price. Fixed Weight 63 1b. 
Noe Imp. qr.| Imp. qr. 8. d. Sn es wees 

3 ae r 
10 a ; 3 
17 50 50 = 
24 50 8 85 0 85 0 5 
31 40 20 82 0 82 0 Ss 

a : z ae 

140 28 82 10 82 10 AQ 

= —— ; : 55 

Nov ad 

6 55 Bs H y 
14 104 64 85 0 74 6 76 6 ANS 
21 71 17 82 0 80 0 80 10 as 
28 24 e rE 2 ai 

res: Sm 

254 81 83: 7 ie 4B) wa 2b Cars 

= | <= ° 2, 

Dec oe 

5 70 70 74 6 74 6 A 

12 on 
oe ee oe do 
19 70 70 75 6 75 6 oma | 
26 55 55 75 6 75 6 ase 
e — — —— cs) 
195 195 75 2 75 2 3 
Result =| 
for 3 } 589 304 76 7 1OLCD 76 6 
months 
BARLEY, 
Table of Bushel- 
Date. pS etd Quantity| Highest | Lowest Average | weights for q 
Coe Salse Sold. Price. Price. Price. Highest Tomer 
Price. Price. 
sel Imp. qr.|Imp.qr.|__s. d. s. d, s. d. Ibs Iban |ibey aps 

3) 238 183 nO 60 0 68 7 56 55 
10 245 245 72 0 68 0 Tuna 56 56 
Tid 201 164 V1--@ 67 0 68 11 56 56 
24 145 145 74 0 56 0 70 0 56 56 
81 212 137 73 0 60 0 T1e0 56 55 

1041 874 (C2 8 65 5 69 10 
Feb. 

Ve 414 314 2a) 66 0 69 11 56 56 
14 250 250 TiS 68 0 69 3 56 56 
ou 221 105 73 0 69 0 69 7 56 56 
28 79 79 20: 70 0 ied 56 56 

964 748 72: 0 67 10 69 9 
March 

7 62 37 71 0 70 0 70 5 56 56 
14 90 55 74 0 Ra: 74 0 56 on 
21 25 25 76 0 76 0 56 
28 100 sa A ve ad 

27 117 ic ae 70 0 fe 83 
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BARLEY—continued 


’ Table of Bushel- 
Date! cee Quantity Highest Lowest Average weights for 
forsale: Sold. Price. Price. Price. Highest Towest 
Price. Price. 
ee Imp. qr.|Imp.qr.| s. @. s. d. 8. d, Ib. Ib. | 1b. Ib. 
4 60 4 79 0 Eye 79 0 56 do 
11 188 188 81 0 76 0 79 7 56 56 
25 6 Q 6 on 
248 192 80 11 76 0 79 7 
Result 
for 4 } 2530 1931 73 4 6% 7 71,0 
Months 
May Nil. 
June Nil. 
July Nil. 
es Nil. 
_ Government 
Bel Fixed Weight 56 1b. 
5 20 5 _ ; 
iO 260 260 | 64 0 60 0 627 
26 Pe he Sa = a 
280 260 64 0 60 0 62 7 
8 
Oct. 2 
3 : s 
10 . . Se 
17 : ms 
24 60 ae oo ee fs & 
31 40 40 66 0 Git 66 0 5 
40 40 66 0 ts 66 0 a 
Fh 
Nov. s 
7 Ht oe He ae se eS 
14 140 140 67 (0 62 6 65 9 x 
21 ae AB Fi Sra we 3 
28 109 109 68 0 62 9 65 9 Ps 
——$————_— Pr 
oag | 249 | 67 4 | 62 7 | 65 9 z 
=| 
» 
» 
Dec. 3S 
5 60 60 67 0 56 67 0 = 
12 150 150 68 0 66 0 67 4 D 
19 140 140 68 0 65 0 66 6 | 
26 80 80 66 0 63 9 64 11 < 
430 430 67 4 64 11 66 7 
Result 
for 4 999 979 66 10 63 83 65 3 
Months 


OATS, 
7 Table of Bushe)- 
Date Suny Quantity Highest Lowest Average weights for 2° 
for Sale. Sold. Price. Price. Price. Highest Towect 
Price. Price. 
a Imp. qr. | Imp. qr. 3; a. od. s. a. Ib. Ib. lb. Ib. 
8 430 310 52 6 46 0 48 6 442 42 
10 582 397 52 0 46 0 49 8 42 42 
a iy 696 377 54 (0 45 6 50 2 42 42 
24 1,132 375 53 0 46 0 48 7 42 42 
31 889 564 56 0 47 6 49 2 44 42 
3,729 2,023 52 11 47 4 49 3 
Feb. 3 
7 1,145 547 53 0 45 0 49 4 42 42 
14 551 162 54 0 48 0 50 4 43 42 
21 791 561 54 6 45 0 50 7 43 42 
28 356 356 54 0 48 0 50 11 42 42 
2,843 1,626 589 46 10 50 2 
March 
7 270 270 55 6 50 0 52 11 42 42 
14 268 190 61 0 56 6 58 9 42 42 
21 462 315 63 0 59 0 61 5 42 42 
28 174 154 67 0 61 6 63 5 42 42 
1,174 929 62 0 56) Gy 58 9 
April 
4 330 330 70 0 65 0 66 7 42 42 
11 439 247 72 0 66 0 68 4 42 42 
25 67 17 59 3 5953 42 
836 594 68 9 65 9 67 1 
Result (| — ; s Tar a a 
for 4 { 8,582 5,172 57 11 54.7 53 3 
months 
May Nil. 
June Nil. 
July Nil. 
Aug. Nil. 
Sept. Nil. 
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ry 


OatTs—continued. 


Date. eon Quantity Highest Lowest Average Government 
for Salo, Sold. Price. Price. Price. Fixed Weight 42 1b. 
; af 
we Imp. qr. | Imp. gr. snd, S.. a, 3.05 
3 ms : 
10 " 3 
17 ; se a 
24 CF pate ps q BS 
31 10 100 47 8 44 8 45 9 Es 
= SEA a 4 
100 100 | 47 3 44 45 9 p 
Nov. % 
14 175 175 47 8 44 3 46 1 Pa 
21 234 234 55 0 44 3 51 10 S 
28 215 185 50 0 45 3 48 0 5 
oD 
624 594 | 51 2 44 5 48 11 oH 
Dec - i 2 
5 165 165 47 8 46 6 47 1 3 
12 100 100 48 3 47 3 47 8 ® 
19 240 240 a) 47 6 50 0 oe 
26 145 145 55 0 47 3 49 2 2 
650 650 | 49 7 47 2 48 9 S 
SS = nm 
Result = 
for 3 1,374 1,344 50 2 45 11 48 7 <q 
months 


BEANS—Wil. 


Note.—The year 1917 was really divided into two periods—the first 
extending over three and a half months, when the conditions were 
fairly normal. The second period was that during which fixed prices 
prevailed. 

When the Government fixed the prices, business in the open market 
came to a standstill, and when, later on, it was resumed, the offering was 
very restricted. This cannot be ‘wondered at, because the usual incentives 
to obtain the best value had to a large extent been removed, and the 
disposal of the grain was undoubtedly a mere matter of form. 
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PRICES OF SHEEP SINCE 1818. 
Taste No. 1.—CHEVIOT SHEEP. 

Year. Wethers. Ewes. Lambs. 

s. d. 3. —d, s. d. s. d. 8. d. 8. 
1818 28 0 to 30 0 not quoted, 8 0 to 10 
1819 Oh Oe Hp By 15 0 to 17 0 10° 6. mn =12 
1820 20° OF Ww 2550 16270) ne Lie 0 107 On el 
1821 18 0 ww 20 0 140 16 0 16 1 8 
1822 12> Orme tone0. 8 0 un 8 6 456-5 0 
1823 13% 6-80) 7) O78 210. 6 56S ne 6: 
1824 14 O'n 19 0 Ort 9 0 46h 6 
1825 29 0 nu 382° 0 1570) ww 1d) 'O 9 0 » 10 
1826 W265 mn” 21" 6 18-0 «)15' 0 ve Aven 7 
1827 15 0 mn 24 0 not quoted. Onion Ss 
1828 KS Te ure WAC G3 12 0 to 15 0 tal 2 oS 
1829 18 0 n 24 0 12 6 » 14 0 iaOeng 
1830 16°.0 « 21-6 St One Tr 6 650 w 6 
1831 18 Ow 25 0 9:0 iw 3570 TPO Fs 3S 
1832 19 0 n 24 0 11) Os 16" 0 i Ome 
1833 22m Oli ol 0 18 6 w 20 0 SF OF ni iP 
1834 220 « 8h" 0 189 69, 2) O 95 OF aay 
1835 Qe Orn 2 6 18 0 nu 20 6 SarO yl 
1836 24 0 » 81 6 160 19 0 107-07 0 14 
1837 19 0 nw 28 0 145 0 ny 19 0 100 0° n. 18 
18388 28; 101 1 30° 6 L770 wn (22770 12 0 m 14 
1839 23 10. ww. SL. 0 14 0 n 19 O 0 0 ww: 18 
1840 24 0 n 33 0 be On 28 0 TeO™ we Ly 
1841 23 0 » 30 0 14 0 n 22 0 8-0 n 12 
1842 ODP Cini) 28) 10m 18" OW 17.0 7 6 w 10 
1843 19 0 » 25 0 80) wre 12) 0 6 Oe ners 
1844 21 0 n 29 0 AOMO2 i, 60 8 0 we 10 
1845 22000 Cin os | O 13-0 wi 20) 0 8.0" it IS 
1846 24 0 » 33 6 14 6) ny 21. '6 10 0 w 14 
1847 24 0 » 35 0 18 0. n 24 0 Tt 6. ne 15 
1848 23 0 w 34 6 13 0 nu 28 0 W 6 w 15 
1849 20.0) 80> 2 Los One zl 0 00 nn 14 
1850 20) 16) 1 29! 6 12) OF tw, 20! 40 8 0 » 13 
1851 216i Sle <0 18 0 » 21 0 8 9 w 14 
1852 21 0 n 32 0 15 O n 28 0 8 0 w 14 
1853 26 6 » 38 0 17 0 nw 28 6 ie th: ye 
1854 25710) 11 386—0 17 0 n 26 0 9 0 uw 16 
1855 23 6 n 36 0 160 2 0 10, 0 we 17 
1856 22 0 n 385 6 15 6 » 24 0 10:0 w 15 
1857 24 0 n 36 0 14 6 w 26 0 10 6 w 14 
1858 24 0 » 34 6 14 0 nu 24 6 10 6 w 14 
1859 25 0 » 34 6 16 0 ww 25 0 10 3 w 14 
1860 26 0 w 38 0 iia Ocune aa 0 12) Gen 1y, 
1861 25° 0 9 38° 6 1460 28 0 9 0 w 16 
1862 WMO sh 6 Li 565 a (28° 10 10 0 » 16 
1863 25 (Oma 38) 6 19 0 » 28 6 10 6 w 16 
1864 Sine 4) 0 Pe O ow sl 6 14 O00" 18 
1865 82 6 n 44 0 22 6 w 88 6 14.6 w 20 
1866 Siem O many OOn. 0 29 O n 42 6 15 0 n° 26 
1867 26 0 n 58 0 18 0 n 25 6 12 OMe a6 
1868 380 0 n 382 0 15 6 w 21 O ae Ones 
1869 28 0 n» 388 0 15 0 nu 22 6 7 6 w 14 
1870 85 6 n 43 0 18 0 nm 28 0 10) Osi Le 
1871 86 6 wn 49 O PEM NT BO 14 0 w 20 
1872 45 0 »n 56 0 82 0 n 42 0 16 0 w 22 
1873 42 0 n» 51 0 25 0 nw 42 O 15 6 w 22 
1874 33 6 n 44 6 21 0 w 386 0 IE Oye ry alys 
1875 33 0 n 48 6 O10: it Seo 13 6 wn 23 
1876 40 0 wn 52 6 98 0 n 80 0 13.36) snieee: 
1877 4¥ 0 « SLO 20 u 387_0 15 0 n 24 
1878 35 6 n 48 0 23 6 uw 85 0 14 0 nn 22 
1879 384 0 n 44 0 217): 5 840 14 0 w 20 
1880 80 0 wn 43 6 20 0 » 30 0 12 6 » 20 
1881 82 0 n 45 6 29 0 u 34 0 14 0 » 20 
1882 40 0 n 51 0 30 0 u 40 0 14 0 » 20 
1883 44 0 » 55 6 34 6.0 46 6 15 6 wn 23 
1884 36 0 n 47 6 29 6 n 41 6 GY ap PA) 
1885 30 0 n 388 0 24 0 nm 81 0 12 0 » 18 
1886 82 0 » 40 0 21 0 w 29 0 12eeGran Lo. 
1887 29 0 n 36 0 18 0 n 26 0 Ae OPM, «16 
1888 BO 10 ae, BBR AO TKO op VK AH) LOrcO" a UG, 


aranoococoaccooccoacco co CO CCS Ss CC Oawcacomec CCC COMO mc CO ACC SCOCOCAMoCOCDaANWSaMSDODSODOCSC™& 
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Taste No. 1.—CHEVIOT SHEEP—Continued, 


Year. Wethers. Ewes. Lambs. 
sod Sond. s. d. oid: fens 8. Oe 
1889 36 0 to 44 0 24 0 to 82 0 14 0 to 22 0 
1890 31 0 w 40 0 D2, MY Tee) 0) 12,369 1120” 0) 
1891 27 0 w 38 0 16 0 » 25.0 9 0 n 16 0 
1892 22 0 w 80 6 SSO 2200) 5 107 nl, 0 
1893 26 0 w 35 6 18 0 ww 28 6 Se; 1 elo 0: 
1894 2608 he oO 2020 ie ole O 10 «6. ». 182-6 
1895 28 0 y 389 0 25 0 nw 634550: LEG ie 19) 6 
1896 24 6 n 384 0 19 0° » 80, 6 9 0 w 16 6 
1897 27 0 un 386-0 210 w 3k 6 LOW EGS 
1898 27) 0 om 68h 0 22) 10) W282) 6 12 0 w» 18 6 
1899 24 0 w 33 0 2010 4 80) 16 LOG yee CaO) 
1900 26) (0 in 36 0 22 0 ww 32. 6 120 i cee 
1901 25 0 1 82) 6 ZO ON, 2956: LUO i Ome) 
1902 24 0 » 31 6 18 0 nw 27 0 9 6 w 14 6 
1903 26 0 un 84 0 OVS IO! i od 0) U4. i lSs 0 
1904 28 6 w 36 6 23 0 w -32 6 HES RDP cy YD) 
1905 OF 36 in, iso 10 OSEi0e in 83500 Uy Se PP 
1906 80 0 »\88 0 26 0 » 34 6 Lbs Ol ae 2San 0 
1907 28 0 n 34 0 220 1" ~©307 6 136 “in WP 6 
1908 26: (0 w 32) 6 200 Wa Zia OIE Gy ac aly) 
1909 240 ru ole 0, 1310 iw 25756 96. i 160 
1910 27 0 » 35 0 22m Olt, tol) 1290. 11,20) 10); 
1911 24 SOM in) Slee 18 6 » 27 6 1OR6 WA dS0 
1912 26 0 wy 34 6. 226 0!» Bl. 0 ng) Wr DAL A) 
1913 30 0 un 39 0 24:20" ina SoG: 1G 0" (9) 2410) 
1914 82. '6aine 4 0 28 0 » 39 O 1S 50% 27a 
1915 386 0 » 46 0 31 0 » 44 0 20 0 n 380 6 
1916 40 6. 95) 0 34 0 wu 49 0 22 0 w 34 6 
1917 43716 56) 0 88 0 » 56-0 24 0 » 34 0 
Tasir No, 2.—BLACKFACE SHEEP. 
. Year. Wethers. Ewes. Lambs. 
$ s. da. s. d. Sd. a 8. d, 
1819 22 0 to 24 0 12 0 to 15 0 8 0 to 9 0 
1820 20 0 ne 23-58 165 6 nw 17 0 CW in. 8. 6 
1821 18 0 w 20 0 12°90 » L380) Ae ith yo ® 
1822 16, 1S 6 by Gh a Gs <6" i OO 
1823 12 0. w 16 6 SS Uewt. “oh COR Th te 
1824 9 6 wm 18:6 Ghat a ye 0) 40 50 
1825 22 0 mw 26 0 TUS Ome LB 6 On OO 
1826 15,0 17-0 So On wth osn0: 42'6 ni, 6.80) 
1827 14 0 n 18 6 7-0 “weld! 0 CO kG 
1828 15 0 » 20 0 SOL ie a0 be ean Ve Gi 
1829 g Yet eer pane ak 970) a1 LOO Ge (O° oe veel) 
1830 9 6» 13 @ 4°10) ai OO, 46: wh 6010 
1831 13: 0 ww 17 0 5-0 » FF - 6 OO © G 
1832 140» 18 0 an OF ae hiea® 6.0 gy ees 
1833 160 24 0 ib ith WOO (AG ey) 0) 
1834 16 0 u 22 0 LOO an 13590) CHOC in SiG 
1835 15 0 w 18 9 KG) i TB %) Te Omiymms "0 
1836 150" ww 21. 0 9710. 12750 86 nn TL 0 
1837 13° 0.8 16.0 8 0 w 12 0 SHOM in on 6: 
1838 15 0 » 20 6 OS Otro a0 not quoted. 
1839 15 0 w 22 0 10 0 w 12 0 an OtOMESIES 
1840 16 0 n 22 6 de Oletrael QO) CW Oe 
1841 16 0 » 20 0 A ty HRW 60n 8 0 
1842 140» 19 0 a6, Sao 5 6 ZO 
1843 not quoted. 49 in 6.6 not quoted. 
1844 15 0 to 21 0 6) 6 1-10" 0 5 0 to 8 0 
1845 14 0 » 23 0 8 0 w 1 0 Om On i) 80.0 
1846 13 O-n 24 0 LOR 0) 130 3) 0) 2-90 
1847 20) 6) W251 0 10 0 » 14 0 8 6» 9 6 
1848 20 0 » 24 0 Tl Se iy 3 0 8 6>1~10 0 
1849 not quoted. not quoted & Otte G 
1850 fe Fi eM ory A, 1) 
1851 17-6 to 23: 6 IP Oto: 12) 20 GO Gount San) 
1852 Sy Oo tine: AO) 2 6. w 12) 0 4°56 wn an 
18538 Sey WY a Wf 14 6 w 16 6 850 » 11 6 
1854 20 0 n 26 0 11 0» 16 6 S02, 1006 
1855 23 6 n» 26 6 4 0. uw 16 6 1 Oy gy shh 
1856 m0 24,0) 10 0 » 20 0 7 6 w 10 0 
1857 20 0 » 29 0 10 6 » 15 0 DB ak @ 
1858 A OW ane Qe G 99 uw 18 9 8 3 nu 10 6 
1859 20 0 » 25 0 10 0 » 14 0 8 9» ll 0 
1860 21 0 n 27 8 bh OM OG 10 0 » 13 6 
1861 21 0 » 29 0 12 0 » 22 0 Ce the ak 
1862 16 9 w 27 0 12 0 » 18 8 CEO lon 
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TABLE No, 2.—BLACKFACE SHEEP—Continued. 


Year. Wethers. : Ewes. Lambs. 

8s. d. s. di, s. da. s. d, Se Es 8s. @ 
1863 20 0 to 30 6 13 0 to 16 0 8 0 to ll 6 
1864 25 0 » 30 0 15 0 » 19 0 10 0 nw 13 6 
1865 15 6 » 82 6 15 0 w 2 0 LOM OM i 20 
1866 31 6 w 40 0 20 0 wv 36 0 13 6 n 22 -6 
1867 20 0 nw 380 6 14 0 w 22 0 Van) theo aG 
1868 20 0 » 26 0 LOM 6 ait oanG (ne ee 
1869 22 0 w 28 0 TD On i 145.0 69 no” 6 
1870 27 0 w 82 6 TSO) i 322570 S70) ane 1496' 
1871 23 0 w 87 0 18) 300 2300 LEO ei 6S 
1872 31 6 » 45 0 1890) ie S20 12 6 » 18 0 
1873 28 0 » 39 0 16 6 w 27 0 7 0 160 
1874 25 0 n 85 0 13 0 » 20 0 7 0 n 14 0 
1875 26 6 u 87 6 LD OM mole S O6. in Li 6 
1876 30 0 » 40 0 19 0 » 24 0 13 0 » 20 6 
1877 385 0 » 388 9 18S: O45 25) 0 13 6 » 23 0 
1878 30 0 » 386 0 Ei? 0: 0s 28,0 12.0», 22 60 
1879 25 0 » 85 9 16 10) 1 4245 0) 10° 6 wi 20 «0 
1880 25 0 uw 88 0 16 6 nw 22 6 100 N10 
1881 30 0 » 89 O 150 ww 28 0 LOMO elonn0 
1882 33 0 n 46 0 20 0 n 28 0 12 6 » 18 6 
1883 36 0 uw 50 6 24 6 » 88 0 14 0 » 21 6 
1884 29 0 n 48 6 19 6 » 28 0 12 0 « 19 6 
1885 24 0 » 384 0 13° 0 9 22 6 10 0 » 15 0 
1886 25 0 wv 84 0 ZnO 22.0 10° 6 iw 16 0 
1887 22 0 wu 80 0 ALTO, 1970 8 071 13 0 
1888 22-0 » 32 0 137 10" i 2450 10 0 » 15°0 
1889 26 0 nw 40 0 18 0 ww 29 0 18 0 22 0 
1890 24 0 n 387 0 14 0 w 27 0 10 6 w 19 0 
1891 21° 0 ww 8%--0 10 0 ww 24 0 i 6 oe Lo 
1892 16 0 n 28 6 GrOe ne li 0 8 0» 10 0 
1893 205 1 8% 00. 12,0) wi 24 0 7 0 » 14 6 
1894 20 0 w 387 6 14 6 » 26 6 Sr ah oy EO 
1895 23 0 w 41 0 16 0 w 28 6 SPOT i. Ue 00 
1896 19 0 » 385 4 13 0 nw 24 0 6 0 w 18 6 
1897 21 0 » 36 6 15 0 n 25 6 70n 146 | 
1898 DP ap ee <0) 16 0 nw 26 6 SO 15. 0 H 
1899 20 0 » 33 6 13 0 wn 24 0 Deen ton 0 | 
1900 23 0 w 36-0 16-20 “ne 26" “6 SeOean ei LomeG { 
1901 20 0 » 35 0 14 0 n 25 6 PGi? 1k G7 
1902 18 6 n 34 0 12 0 w 24 0 6 0 » 14 0 
1903 21 0 » 386 0 15 0 » 28 0 oO ie 163 6 | 
1904 23-0 88 6 18 0 » 30 0 S16 i Lees 
1905 2Y 6 18% 0 190) a ol 20 9°70) 1, 18: 6 
1906 23 0 88 0 20°0' w 33 «(O. 10 O-w 10: 6 
1907 21 0 nn 33 6 IGF Ao AR) 8 6 nu 17 6 
1908 19 6 » 380 0 15 0 » 24 6 SiO. w 716: 0 | 
1909 17 0 » 28 0 IY (6 “n22" 0 6 3; wn As 0 
1910 21 0. ni 82° 6 16.0 » 27 6 SO ne dene 
1911 19 0 »n 29 6 140 iw 20 (hte ta, olsye et) 
1912 21, 6. Lee 82a 6 Li O° we 27" 6 Oo 'Grim 1s. 6 
1913 24 6 w 36 0 21 0 31 0 1 fh OG | 
1914 27 0 ww 88 6 25 0 n 34 6 15.6 ay 24.0 
1915 31 0 mn 42 6 29 0 w 39° 6 LZ Oe 2b G 
1916 33 0 u 46 6 31 0 uw 42 0 19 OF 27 6 
1917 86 Oo sa, cole 0) 83 40 47.0 PAN Ue ty EO 0) ! 


TasLe No. 3.—PRICE OF WOOL, PER sTONE oF 24 LB., SINCE 1818. 


Year. Laid Cheviot. White Cheviot. Laid Highland. White Highland. 
s. @ s. ip Uk Ss. d. s. d. s. d. SG: SG: 
1818 40 0 to 42 2 ate 20 0 to 22 6 me 
1819 2 Oy 2) ite LOMO Si 108 0 
1820 20 0 w 22 0 46 S20 10m 0 a 
1821 18 0 » 20 0 me 908) 10s 00 | 3 
1822 IG th eG ae 50> #) 66 50 
1823 9 0 w 10 6 ate yea Ue Ye eee) St 
1824 18 6 ww 15 0 a6 G04 i 688) Ae 
1825 10 6 » 22 0 ote 10 0 w 10 6 5A 
1826 T0420 ae i eG ; 
1827 11 0» 140 Ac by Cag | eek) me 
1828 8°0) neal aie DiGi We G sO. é 
1829 8.65 ee EO on oa 0 O30 fs 
1830 96H ll 0 ae Cee yea!) 5 
1831 17 0 « 20 0 a eG) uy SO ae 
1832 140 16 0 On iO ie van ae 
1833 18% Ole 1 20/37. On 10 0 » 11 0 ce 
1834 21 0 un 24 6 ee 5 6 wn 7 0 oe 
1835 19 0 » 20 6 = 6 151058 a 
1836 21 0 n 25 0 es 10 0 w 14 0 ae 
1837 12 0 » 140 Se Y fr) a fae feat = pe 
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Taste No, 3.—PRICE OF WOOL—Continued. 


Year. | Laid Cheviot. | White Cheviot. Laid Highland. | White Highland. 
s. a s. 8s. d. Somes 8.d. s. d. Sd. s. d. 
1838 19 0 to 22 6 ne 6 0 to 10 0 ae: 
1839 1850) “Gi 2080 os 8 0 uw 12 0 38 
1840 LS WO OPOne| . cop YQ 0 re 
- 1841 iby UW ogy 3G OF | 3 6.0 Tad ay 
1842 12-6 yy 14000 as not quoted. at 
1843 Ch ie cr abt aie 5910) to,” (6,10 Bee 
1844 ib WOiiny ach. || a not quoted. ae 
1845 14° 6 1 17" 6 se if to 6 ats 
1846 12°0 » 14 6 an 8&0 im 8 6 co 
1847 12 6 » 14 0 oe not quoted. es 
1848 9 6 w ll 0 ie 4 9 to 0 Bn 
1849 12 0 w 16 6 55 (ie ieet a 3 Sn 
1850 UDO! ieee iO nie 820 Un 8: 6. A 
1851 12 0 » 16 0 Ao Sa Ow) Ono . 
1852 1B)"@" gn 15) 0.7) me 8-0 1a 9: 0 6 
1853 190) he 22, 08) ae tol Gs ps eG fe 
1854 12 0 100) | ae ae Ono 60 
1855 24 6 ste LOE Olan Ap S65 7940 ae 
1856 LO Wty Pals a a HT On 0.0 os 
1857 19 0 n 24 0 on 13 0 ww 14 8 35 
1858 LOE OMe en . 8 9 » 10 0 at 
1859 18 6 » 24 0 cr 109 116 so 
1860 22° 0! np 82) 0 37 0 to 38 0 10 0 » 11 3 as 
1861 19 6 » 27 0 | from 30s. upwards. not quoted. a 
1862 18" 6° (4) 26150 300 to 87 0 IT, 162 sto; 1670 at 
1863 25 6 » 31 0 388 0 n 42 0 LOS aie ia nO oe 
1864 31 0 w 89 0 47 0 n 54 0 17 6 » 20 0 Pi 
1865 23 0 » 30 0 44 0 n 45 0 162 Omen) hie 0 40 
1866 24 0 » 30 0 30 0 n 38 0 Ss os WG) Aa 
1867 16 Olin 2156 not quoted. not quoted. “5 
1868 19 0 » 26 0 28 0 to 82 0 8 6 to 9 0 Ac 
1869 18 0 »n 26 6 not quoted. 8 6 » 10 0 re 
1870 GO) ap Pah 1G 25 0 to 26 0 Gah = ea) it 
1871 20 0 n 26 6 30 0 » 84 6 TS Omstte Lom, se 
1872 26 0 un 37 6 40 0 n 48 0 18. 0 uw 21 0 ae 
1873 17 0 n 18 0 34 0 » 40 0 9. Oa 12 0 a 
1874 18 6 » 26 6 30 0 un 384 0 9 6 » 13 0 sia 
1875 25 0 w 32 0 34 6 un 36 0 12.6 w 16 0 are 
1876 20 0 WW 240 30 0 n 34 6 Oe Ou eka O) se 
1877 20 9 » 26 0 28 0 » 380 0 10 0 » 12 0 es 
1878 18 9 25 0 27 0 1 682) 0 S.C Le a, . 
1879 SO eet ZnO prices very low. CU th OO Ae 
1880 20 0 » 24 0 80 0 to 32 0 TOL Gee U6 14 0 to 15 0 
1881 ie Oe cy sea 27 0 » 30 0 Seesaw, OF '6 TOA ep UBS 
1882 14 0 » 18 0 Oe Gy PA © Tn Osaka 10 13.0 9, 24.10. 
1883 18 0 yw 18 0 26) 0 ue 28a 0 6.6. .n  Sti6 Bley wee Ko 
1884 13 0 » 18 0 26 0 »w 28 0 OP Gs Gr LL. 6 Sanetee 
1885 12510 sue 22°16 1), 26) 10 COS reac 10, LTS Gin 0) 
1886 13°10 9 180 OES MN ti) wate @ (OY Gh hg ON qk 
1887 14 0 w 22 0 23°50, i 28) 0 705 2°09 TES6 13 20 
1888 13 0 » 20 0 28,0 sa, 28), 10 TA Onn 9 10) LE SO in nh 2 06: 
1889 LS: Omi LS 0 24 0 n 28 0 Va OPat eco Ty Ge 
1890 13 0 w 18 0 24 0 n 28 0 TO 2°. 11 0 » 12 6 
1891 L256) yess 0 Op ty ty, OA A) ve yon ED} LER OM ped 26 
1892 120) wedSs 0) 20 0 w 28 0 aOr wt, oe 6 LOG aie 120 
1893 SOY Se We 1 20 0 <n 27 0 TO Br 1 Sa'0 LOMO! ik 2,20. 
1894 12° 0) w=16. 0 20 0 » 26 0 (ee > Sh SE) 10 0 » 12 0 
1895 12 0 w 16 O 20:0 ww 25—0 if OR PO LO FO) ii 16: 
1896 TN Ope alee 19 0 n 24 0 A hy a LO OF nw) Tas 
1897 by AEN 18 0 w 23 0 (Oy KI) LOGY 0 12s 10 
1898 10°00 a 1S 10 16 0 » 20 0 & Wary oO 1050) iW LE 6 
1899 10 0 » 138 0 13-0 » 18 6 7 07 a 28=0 8 6 » 9 6 
1900 9 9 » 12 0 13°50) “1 28h6 PO i rh SOx cu) * 59516) 
1901 9 0 » 10 0 11 0 w 16 6 & 9 ww *6 6 S° 0 5a, oO 
1902 9°60 ue 10,0 TING a 0 6 0 w 6 6 e—~6 9, “9-6 
1903 1070 iu 1250 15 0 Ww 18°00 if Wan 23 DI Gh 12) 6 
1904 15) Ont) Le 0 20 0 » 21 0 9 0 # 20.0 12507 ioe O 
1905 17 0 n» 20 0 24.0 w 26 0 HOO ty hh @ 15 0 w 16 0 
1906 18 0 mw 21 0 27 0 nu 28 6 11.6 ww 3S..6 TG Gein: 
1907 * 22 0 » 24 0 21.0 ia “226 1G. tee 
1908 x is 0 @ 1850 t SOM ini esa 6 
1909 * 24 0 uw 260 t 12, 6 «a 14°.0 
1910 * 25 0 n 30 0 + 18:0 »-34 6 
1911 * 25 0 nn 30 0 Tt 13 0 w 14 6 
1912 * 24 0 nu 29 0 t T4250) ue T5010 
1913 * 25 0 » 30 0 t DY 0. “yy 187.0 
1914 * 24 0 » 29 0 t 15 O00 256 
1915 ¢ * 42 0 » 46 0 + 2. OG wt 324.'0 


* No Cheviots smeared now. + No Highlands smeared now. } These are July prices. 
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PRICE OF WOOL per stonr or 24 tB.—Continued. 


CROSS-BRED 


: CK- 
CHEVIOT. HAT IER gees bec S ae Rare ant 


LeicesTkR Ram). 


ans 
| 

EWE AND EWE anp ics . | EWE AND 
Hoae. WETHER. Hoea. WETHER ae Hoce. | WETHER. 

oe | 

- foment Sales . 
ee . * * . o, 45 . iS is] . . . * 
igs] B41,3] 2 (53) 3 (217 |) 2/8 ].81 8 8 
Ss |8a|/ a |/sa] a jaa] go lag eg |e |ea) a |ag 
2 |P2| 3 |P2] 3 |e s| Bez B) 2 |P2).2 [bg 
: E Fl E ELE Fl E & A | Ee e| 

| 
s. d.| 8. d.|s.d.|s. d.|s.d.|s.d.|s.d.|s.d.j s. a.) s. d. s. d.|s.d.|s. d.| s. a 
11916 : 86 6| 30 0/33 0|27 6/34 6|28 6|33 0 oer) 
CaITHNESS 23 0) 23 0] 28 6/25 6/28 6| 25 6 
& Sura- }/40 0/32 6|34 0] 29 0]35 0/29 0/34 of2s ef) 
ERLAND | | 
11917 5 : - 140 6| 33 0/37 0} 31 0/88 6/31 6/37 0/31 0 | 
CAITHNESS 25 6| 25 6131 6| 28 6 | 31 6} 28 6 
& Surs- 44 6| 36 0/37 6/82 6139 0/82 6| 37 6|31 6 i 
ERLAND 
| 


1 The prices given were prices fixed by Government, and not free market prices. 
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PREMIUMS AWARDED BY THE SOCIETY IN 1917. 


IL—VETERINARY DEPARTMENT. 


Crass EXAMINATIONS, 1917. 


Silver Medals were awarded to the following :— 


ROYAL (DICK) VETERINARY COLLEGE. 


Chemistry 


Biology 


Junior Anatomy 

Senior Anatomy 

Physiology . 

Pathology and Bacteriology : 
Materia Medica and Therapeutics . 
Hygiene and Dietetics 


Veterinary Medicine and Surgery (Horse) 


W. A. R. Ogilvie, Edinburgh. 
W. A. R. Ogilvie, Edinburgh. 
R. Dunwoody, Belfast. 

W. C. Miller, Colchester. ~ 
J. Davies, Llandenam, Mont. 
J. M‘Allan, M.A., Aberdeen. 
J. M‘Allan, M.A., Aberdeen. 
J. M‘Allan, M.A., Aberdeen. 
W.S. Petrie, Brechin. 


Veterinary Medicine and Surgery (Ox, &.) . W.S. Petrie, Brechin. 


GLASGOW VETERINARY COLLEGE, 


Senior Anatomy . 
Physiology . : 
Stable Management 
Veterinary Surgery 
Veterinary Medicine . 


John H. Mason, Glasgow. 
John H. Mason, Glasgow. 
John H. Mason, Glasgow. 
George L. Bradley, Glasgow. 
George L, Bradley, Glasgow. 


16 Large Silver Medals, £11. 


IL—DISTRICT COMPETITIONS, 1917. 


1 District—Grants of £12 each (Section I.) . £12 0 0 
13 " Grants of £15 each (Section II.) . 195 0 0 
1 " Special Grants (1 Medal) _. : : 5 016 0 
1 " Medals for Cottages, Gardens, &e. (2 Minor) fs : é 018 0 
8 " Medals for Hoeing Competition, 1916-17 . ; 5 3 2 Om 
4 Medals for Ploughing, 1916-17 . : : , ¢ ; 1 0) 4 

39 Long Service Mga ty £16, 1s. 9d., and Medals, £12, 17s. 9d. 
(1916-17) ¢ : : 4 4 5 : : 3 28 19 6 
£240 9 6 

ABSTRACT OF PREMIUMS. 

District Competitions £211 10 0 
Long Service Awards : 28.19 6 
Veterinary cue: (16 Medals at 13s. 94. ) 5 ine ©. 0) 
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STATE OF THE FUNDS 


or 


THE HIGHLAND AND AGRICULTURAL SOCIETY 
OF SCOTLAND 


As at 30th NOVEMBER 1917 


I, INVESTED IN WaR STOCK, HERITABLE BONDS, DEBENTURE AND 


PREFERENCE RatLway Stocks, Bank Stocks, &c, 5s 91,9149 27 1 
IJ, EstIMatED VALUE of emake No. 3 George 
IV. Bridge. , seo, L00 07-0 
IlJ. EstimaTED VaLuE of eerlare, Paintities, 
Books, &c. . . A 3 reel OVO ORO 
4,100 0 0 
IV. ARREARS OF SUBSCRIPTIONS considered recoverable . é 285 3 0 
V. BALANCES as at 80th November 1917 on Account Current with 
RoyaL BANK OF SCOTLAND . : ; E a 90 11 5 
AMOUNT OF GENERAL FUNDS ; . £96,389 16 6 


VI. SproraL Funps— 
TWEEDDALE MepaL FuND— 


Heritable Bond, at 5 per cent ; : : £500 0 0 
FIFE ae Kinross PERPETUAL GOLD Satnetry CuP 
UND— 
£460 Great Central palrey Co. 3 per cent pen De- 
benture Stock 3 400 0 0 


PaIsLEY GoLtp Cup Funp— 
£802, 8s. 8d. North British BY Co. 3 per cent De- 
benture Stock : 600 0 0 


RENFREWSHIRE GOLD CUP ror: 
£668, 14s. 4d. North British HEUBEY, Co, 3 per cent De- 
benture Stock ; 500 0 0 


WILi1aM TayLOR MEMORIAL agin eee 
£401, 2s. 7d. North British Railway Co. 
3 per cent Debenture Stock . £300 0 0 
Sums on Deposit Receipt with British Linen 
Bank, being Income for 1915, 1916, and 
1917, "not expended : 38415 6 
—— 834 15 6 


AMOUNT OF SPECIAL FUNDS : pile weooo4 ml Dia. 


DAVID WILSON, Treasurer. 
CHARLES M. DOUGLAS, Chairman of Directors. 
WM. HOME COOK, C,A,, Auditor. 


EDINBURGH, 9th January 1918. 
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ABSTRACT of the ACCOUNTS of the HIGHLAND and 


CHARGE. 
1. Babances due by Royal Bank of Scotland on Account Current 
at 30th November 1916 . 6 : . - 6608 12°78 
2. ARREARS of Subscriptions outstanding at 30th Nov- 
ember 1916 ; : oy pese204) N24 6 


Whereof due by Meiers ane 

have compounded for life, and 

whose arrears are thereby ex- 

tinguished 5 3 ‘ £910 0 
Sums ordered to be written off . 9215 0 


—-_—____— 102 5 0 
—_ — LOZ Ano 
3. SUBSCRIPTIONS— 
Annual Subscriptions : : - £1,337 10 0 
Life Subscriptions . ; : ¢ A 461 14 0 
— 1,799 4 0 
4, INTERESTS AND DIVIDENDS— 
(1) Interests— 
On Heritable Bonds, less Income-tax un 2O4Lee OMnO 
On Railway Debenture and Preference 
Stocks, do. 5 : a. VALGLOL SG) ike} 
On Galonial Government Stocks, ao: 5 327 16 9 
On Annuity Stocks, do. : : 55 9 10 
On Edinburgh Corporation Loans, a: : 12 010 
£2,337 19 1 
(2) Dividends— 
On War Stock, less Income-tax £336 7 0 
On Bank Stocks, do. , 850 5 0 
—————_ 1,186 12 0 ! 
———_—— _ 3,524 15 1 
5. BLackwoop & Sons—Sales of ‘Transactions’ 3 5 4 RS aa 
6. INcoME-TAX repaid for year to 5th April 1917 ; : ar AURIS 
7. TEMPORARY DEPOSIT uplifted : : eel OOO Om O 
8. R&cEIPTS in connection with Edinburgh Show, 1917 (Gone : 73 11 9 
SuM oF THE CHARGE . : wee 8,093, 22. 10) 


EDINBURGH, 9th January 1918. 
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AGRICULTURAL SOCIETY of SCOTLAND for the Year 1916-1917. 


1. 


DISCHARGE, 


EsTaBLISHMENT HxPrNnsEs— 
Salaries and Wages—Secretary, £645, 16s. 8d. ; Chief Clerk, £375; Second 
Olerk, Special Allowance, £100; Extra Clerk, £79, 10s.; Typist, 
rit 17s. 2d.; Messenger, £69; Retiring Allowance to Messenger, 


Pe + t : i : : : ; ~ £1,885 3 10 
Feu-duty, £28 ; Taxes, £78, 10s. 10d. . . 4 ; ‘ . 106 10 10 
Coals, Gas, Hlectric Light, &c. . ‘ 0 Fs : 66 3 7 
Repairs and Furnishings, £35, 13s. 1d.; Telephones and Telegrams, 
£19, 18s. 8d,; Insurance, £26, 9s. 9d. ; Pension Annuity Premiums, 
£85, 16s, . : ‘ : " . ‘ 167 17 6 
£1,725 15 9 
2. Fx to Auditor of Accounts for 1915-1916 6 : 5 7 75 0 0 
3. Epucation— 
Forestry Examination . 5 ; 5 5 F £18 0 8 
National Diploma in Agriculture : : , d 15013 4 
National Diploma in Dairying . ‘ ' 3 5 96 4 8 
a 25918 38 
4, CHEMicaL DrEPARTMENT— 
Fee to Chemist . “ ‘ 5 . 5 " £50 0 0 
Analyses to Members and Expenses . ‘ 5 F 162 14 11 
Printing . . ° . 3 . c “ 317 6 
rs 21612 5 
5. VETERINARY DEPARTMENT— 
Silver Medals awarded to Students “ 5 : 4 4 A 11 0 0 
6. BoranicaL AND EnToMOLOGICAL DEPARTMENT— 
Fee to Botanist for year . 4 f = - ' £25 0 0 
Testing Seeds for Members 3 ° ° : ; 217 0 
ale Cen yey ag) 
7. Socinty’s ‘TRANSACTIONS’. . . : 5 5 ae See 989 11 8 
8. OrpinARy Printing, £56, 9s. 6d.; Advertising, £25, 10s. 8d.; Stationery, 
Books, &c., £53, 16s. 1d.; Postages, £67; Bank Charges, &c., £4, 10s. 7d. 209 °6 5 
9, Satary to Consulting Engineer . i 5 é 5 7 0) 0 
10. Grants to Public Societies. oe 5 . 5 : . 35 8 0 
11. MiscELLANEOUS . . r A fs 162 210 
12. Temporary Deposit made . F i . : 1,500 0 0 
13. INVESTMENTS made . 5 : : > g : 1,413 7 10 
14, Paymunrs in connection with Edinburgh Show, 1917 (postponed) 80 11 6 
15. Premiums and Medals for Local Shows and District Competitions 24117 5 
16, Crertiricatges and Medals for long service 6 ‘ ‘ 2819 6 
17. MitK1na Machine Inquiry j r ; f 4 : ; 7217 8 
18. AGRICULTURAL Conference at Edinburgh 264 6 6 
19. DemonstRATION of Agricultural Tractors. - 2 A 5 A 918 18 8 
Norr.—Further items of Expenditure will appear in 1917-18 Accounts. 
20. ARREARS remoyed from Subscription List at 30th November OLE ite . 69 5 0 
21. ARREARS outstanding at 30th November1917 . ; : ; 285 8 
22. BALANOoES at 30th November 1917 on Current Account with the Royal Bank 
of Scotland— 
Ordinary Account ; 5 5 5 : - £47 11 2 
Edinburgh Show, do. . . 5 5 s : 48 0 3 
—_—_— 9011 5 
Sum or DISCHARGE ‘ £8,693 2 10 
a a 


DAVID WILSON, Treasurer. 


CHARLES M. DOUGLAS, Chairman of Directors. 


WM. HOME COOK, C.A., Auditor. 


422 


ABSTRACT of the ACCOUNTS of the 


CHARGE, 


1, FUNDS as at 30th November 1916— 
Amount on Heritable Bond at 44 per cent 


£3,193, 6s. 8d. North British Railway Company 3 per cent 


Debenture Stock, purchased at 


£550 Lancashire and Yorkshire Railway Company 3 per cent 


Debenture Stock, purchased at 


£500 Queensland 34 per cent Inscribed Stock, 1950- “70, pur- 


chased at 


£190 London and North-Western Railway Company 4 per cent 


Guaranteed Stock, purchased at 
Temporary Loan with Corporation of Edinburgh 


BALANOE on Account Current with Royal Bank of Scotland 


TI, INTEREST ON INVESTMENTS— 
On £3,500 on MHeritable Bond for year to 
Martinmas 1917 6 6 
Less tax 


On £3,193, 6s. 8d. North British 

Railway Company 3 per cent 
Debenture Stock, for year . £95 16 0 
Less tax . c 2319 0 


On £550 Lancashire and Yorkshire 

Railway Company 3 per cent 
Debenture Stock, for year . £1610 0 
Less tax. ; 42 6 


On £500 Queensland 34 per cent 
Inscribed Stock, 1950-70, for year £17 10 0 
Less tax . 47 6 


On £190 London and North- 

Western Railway Company 4 

per cent Guaranteed Stock, for 
year ‘ : es ; £7120 
Less tax . . LASS O 


On £180 lent to Edinburgh Cor- 

poration, for year to Mar- 
tinmas 1917. 5 : cS ts 
Less tax . ; 116 10 


III. Income Tax repaid for year to 5th April1917_—, 


SumM or CHARGE 


EDINBURGH, 9th January 1918, 


£166 5 0 
4111 3 


£124 13 9 


bal, 


514 0 


510 7 


£7,650 13 5 
1938 611 


£7,844 0 4 


2338 5 4 
638 4 4 


. £8,14010 0 
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ARGYLL NAVAL FUND for the Year 1916-1917. 


! 


DISCH AR GE, 
I, ALLOWANCES to the seven following Recipients— 
M. H. Hopkins (sixth year) 5 ; . . ' 
E. M. C. Parker (fourth year) . ° . . . 
J. K. D. Hutchison (third year) . ‘ ; 4 
T. J. S. Bell (second year) : : ° 5 
R. E. S. Hugonin (second year) . : 5 ‘ 5 


E. C. C. Greenlees (second year) . A 5 
J. G. Maclean (second year) 


II. Funps as at 30th November 1917— 


Amount on Heritable Bond at 5 per cent £0,000 0.0 


£3,198, 6s, 8d. North British Railway Company 
3 per cent Debenture Stock, purchased at . 2,650 0 0 


£550 Lancashire and Yorkshire Railway Com- 
pany 3 per cent Debenture Stock, purchased 


at 5 ° ° 4 5 611 10 0 
£500 Queensland 3 per cent Inscribed Stock, 
1950-70, purchased at 5 ° ° 450 1 0 


£190 London and North-Western Railway Com- 
pany 4 per cent Guaranteed Stock, purchased 
at ; . : 5 . 4 259 1 11 


Temporary loan with Corporation of Edinburgh 180 0 0 


£7,650 13 5 


Balance on Account Current with Royal Bank 
of Scotland . 5 4 ‘ ‘ 229 16 7 


Sum or DISCHARGE 


DAVID WILSON, Treasurer. 
CHARLES M. DOUGLAS, Chairman 
WM. HOME COOK, C.A., Auditor. 


£40 


7,850 10 0 


. £8,140 10 0 


of Directors. 


STATE OF RECEIPTS AND PAYMENTS in connection with 
the Edinburgh Show, 1917 (postponed). 


q 


RECEIPTS. 
1, InteREsT from Special Cup, &., Funds— 
Fife and Kinross Gold Cup - ¢ ' : : £12 1 6 
Renfrewshire Gold Cup. : : : 5 : 15 010 
Paisley Gold Cup . 5 ; 0 : : : 18h a2 
Tweeddale Gold Medal _ . é i k é 3 1716 3 
‘* William Taylor Memorial” é é 2 5 : SOG 
£72 0 3 
2. NORTH BRITISH AND MERCANTILE INSURANCE Co., Refund of Staff 
Premiums . F ; 4 5 ; ; Delité 
Sum OF RECEIPTS : “ : £73 11 9 
PAYMENTS. 
1. STtoraGE and Insurance— 
1. D, M‘Andrew & Co., storage of plant to 
Whitsunday 1917 £10 15 0 
Do. insurance of do. to 
1918 5 : 25 0 
Do. aircraft insurance of 
do. : : Le 26. 
£14 2 6 
2. North British and Mercantile Insurance Oo., 
insurance of— 
Gold Cups—Burglary £450 
Do. —Fire : 4 2 2 6 
Show Staff policy dg eva) 
SSS Th pacts) 
3. Income from ‘*W, Taylor Memorial” Fund, 
transferred to Fund Account . ; SOR 
SuM oF PAYMENTS ; 2 : 30 11 6 
BALANCE OF RECEIPTS . : 4 £43 0 8 


DAVID WILSON, Treasurer. 
CHARLES M. DOUGLAS, Chairman of Directors. 
WM. HOME COOK, C.A., Auditor, 


EDINBURGH, 9th January 1918, 
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VIEW OF RECEIPTS AND PAYMENTS 
For the Year 1916-1917. 


RECEIPTS. 


. ANNUAL SUBSCRIPTIONS AND ARREARS received , 


1 F - £1,185 9 6 
2. Lirg SUBSCRIPTIONS . ey ri 3 ; 5 461 14 0 
3. INTERESTS AND DIVIDENDS— 
Interests . r - ; S - £2,337 19 1 
Dividends : c 5 i - 1,186 12 0 
—__———._ 3,524 11 1 
4, Saves of ‘Transactions’ i 17.3 4 
5. INcoME Tax repaid for year to 5th April 1917 3 ered Olina on: 
6. RECEIPTS in connection with Edinburgh Show, 1917 (postponed) . Joldees 
Sum oF ReEoxIprs . + £6,250 72: 2 
PAYMENTS. 
1. ESTABLISHMENT EXPENSES— 
Salaries and Wages ° £1,385 3 10 
Feu-duty, Taxes, Coals, Gas, Repairs, and Fur- 
nishings, Insurance, &e. =% . 340 11 11 
£1,725 15 9 
2. Fre To AvDITOR of Accounts for 1915-1916 750 0 
3, EDUCATION : 6 c 163 13 7 
4, CHEMICAL DEPARTMENT . 21612 5 
5. VETERINARY DEPARTMENT 10,20 
6. BOTANICAL AND ENTOMOLOGICAL DEPARTMENT PANE AY 
7. DAIRY DEPARTMENT , é F 96 4 8 
8. SoorETy’s TRANSACTIONS. . 989 11 8 
9. ORDINARY Printing, Advertising, Stationery, 
Books, &c., Postages, and Bank enareee 209 6 5 
10. FEE to Consulting Engineer ‘ 75 0 0 
11. Grants to Public Societies . 350 0 
12. MISCELLANEOUS 152 | 2 10 
13, PAYMENTS in connection with Edinburgh Show, 
1917 (postponed) 30 11 6 
14, Premiums AND Mzpats for Local Shows and Dis- 
trict Competitions . x 241 17 5 
15. CERTIFICATES AND MupaALs for Long Service 2819 6 
16. Minxrne MacuIneE Inquiry . 7217 8 
17, AGRICULTURAL CONFERENCE at Edinburgh 264 6 6 
18. DEmMonsTRATION of Agricultural Tractors 918 18 8 
Sum oF PAYMENTS » - 5384 1b 7 
BaLaNncg OF RECEIPTS Se ROOT 7 


DAVID: WILSON, Treasurer. 
CHARLES M. DOUGLAS, Chairman of Directors. 
WM. HOME COOK,)C.A., Auditor. 


EDINBURGH, 9th January 1918. 
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PROCEEDINGS AT BOARD MEETINGS. 


MEETING OF DIRECTORS, 4TH APRIL 1917. 


Mr CHaruEes Dovetas, D.Sc., of Auchlochan, in the Chair. 


Present.—Ordinary Directors—Mr George Bean; Mr William Carrick; Mr George 
W. Constable; Mr James Elder; Mr John Elliot; Mr William Elliot; Mr Murray 
Little; Mr Peter Macintyre; Mr James M‘Queen; Mr Hugh Martin; Mr Robert 
Park; Mr John P. Sleigh; Sir Hugh Shaw Stewart, Bart., C.B.; Mr R. D. Thom. 
Extraordinary Directors—Mr Harry Armour; Mr Thomas Blair; Mr Alexander 
Cowan; Mr Charles Douglas, D.Sc. ; Mr John G. Dudgeon; Sir Archd. Buchan Hep- 
burn, Bart. ; Mr A. D. Macdonald; Mr George G. Mercer; Mr William Poole; Mr 
John C. Robertson ; Mr Phipps O. Turnbull. Hon. Secretary—Mr Alexander Cross. 
Chemist—Mr J. F. Tocher, D.Sc. TZreaswrer—Mr David Wilson, D.Sc. Consulting 
Engineer—Professor Stanfield. Auditor—Mr Wm. Home Cook, C.A. 


Wool Clip of 1917. 


Mr Joun C. RoBertson, Fodderty, reported that he had represented the Society 
on the deputation which was received by Mr H. W. Forster, M.P., with regard to the 
price to be fixed for the wool clip of 1917. The deputation had been well received, 
and from the tone of Mr Forster’s remarks he entertained the hope that the result 
would be satisfactory. 


Edinburgh Show Ground. 


The SECRETARY reported that he had received a letter, dated 15th February, from 
the General Manager of the Caledonian Railway Company, intimating that the Com- 
pany had arranged, with the object of assisting to increase the national food supply, 
to lease to a local farmer, for a period of six years, an area of about 314 acres of 
land at Slateford which formed part of the site of the Edinburgh Show. 

If this ground were broken up, which seemed certain, it would be necessary for 
the Society to look out for another site. 


National Policy in Trade. 


Further letters, dated 24th and 29th March, were submitted from the British 
Empire Producers’ Organisation, enclosing copies of a Memorial which had been 
prepared for presentation to the Prime Minister and the members of the Imperial 
War Council. The Directors were invited to authorise the signature of the Memorial 
on behalf of the Society, and also to appoint a representative on the deputation 
which was to present the Memorial. 

The CHAIRMAN said the Board had always been careful to take no part in any 
action which might be regarded as having a political significance. Undoubtedly 
that interpretation might be placed on some of the items of the Memorial, and if 
action were taken it would first require to be carefully considered by a Committee. 

The SECRETARY said there would not be time for a Committee to consider the 
matter, as the Memorial was to be presented immediately. 

It was accordingly decided to take no action. 


428 PROCEEDINGS AT BOARD MEETINGS, 


Joint-Il, 


The following letter, dated 2nd April, was submitted from the Board of Agri- 
culture for Scotland in reply to the representation made by the Directors at last 
Meeting that the scope of the inyestigation at present being made into Joint-Il] in 
foals should be widened so as to include an inquiry into the nature of a similar 
disease in calves and lambs :— 


29 St ANDREW SQUARE, ' 


JouN StiRTON, Esq., EDINBURGH, 2nd April 1917. 


3 George IV. Bridge, Edinburgh. 


Sir, 
Joint-Ill. 


Iam directed by the Board of Agriculture for Scotland to refer to 
your letter of the 9th ultimo, in which it is suggested that the scope of the investi- 
gation which is at present being made into joint-ill in foals might be widened, so as 
to include an inquiry into the nature of a similar disease in calves and lambs. 

The Board desire me to explain that the present investigation is being conducted 
by a Committee appointed by the Clydesdale Horse Society, who have allocated 
from their funds a sum of £500 to meet the necessary expenditure. The Clydesdale 
Horse Society, as you will understand, are interested in the question of this disease 


only so far as it affects the Clydesdale breed, and their funds are not available for’ 


a wider investigation, such as is suggested by your Society. The! Board think, how- 
ever, that the proposal put forward by your Society has a good deal to commend 
it in view of the strong probability that the disease of joint-ill in calves and lambs 
may be allied to joint-ill in foals. 

If, however, these two additional branches of inquiry are to be undertaken, it 
appears to be clear that the additional resulting expenditure would require to be 
met from other sources, and it has been suggested therefore that the Highland and 
Agricultural Society might be willing to provide two sums of £500 each for this 
purpose. If your Society can agree to do this the question of reconstituting the 
existing Committee will fall to be considered. 

Iam to add that your Society’s proposal has been considered by the Council of 
the Clydesdale Horse Society, who have empowered the Committee on Joint-IIl to 
deal with the matter. The Board would therefore be glad to receive the obser- 
vations of your Society on the subject as soon as may be convenient.—I am, sir, your 
obedient servant, (Signed) Wo. ConacHer, Secretary. 


The matter was remitted to the Science Committee for consideration and report. 


Nomination of Directors, 


The SECRETARY submitted the usual Report on Meetings of Members held in the 
various Show divisions for the purpose of nominating Ordinary Directors to repre- 
sent these divisions. Heals: 

The CHAIRMAN said the only point for consideration in this Report was the 
informality in the nomination of a Director for the Border division. In putting 
forward—as the Directors were entitled to do, just as if there had been no nomin- 
ation locally—the name of the gentleman who had been nominated, they would be 
carrying out the wishes of the members of the district. He accordingly moved that 
Mr Moffat S. Thomson be nominated for the Border division. This was agreed to. 


Proposed Conference. 


A Minute of Meeting of Science Committee, dated 4th April, was submitted and 
approved. 

Phe Minute recommended that the following Sub-Committee be appointed to 
consider the detail arrangements for the Conference: Mr Charles Douglas, D.Sc., 
Convener; Dr David Wilson, Mr Alexander Cross, Sir Archibald Buchan Hepburn, 
Bart., Mr James M‘Queen, Mr G. B. Shields, Mr P. O. Turnbull, Sir Hugh Shaw 
Stewart, Bart., Mr John C. Robertson, and Mr William Elliot. 

The CHAIRMAN said that, so far as matters had been arranged, it was suggested 
that one subject at the Conference should be a discussion on National Policy in 
Agriculture; and it was hoped and expected that Lord Selborne might be willing 
to initiate the discussion. Further, it was proposed that the important question 
of the position of the supply of feeding-styffs and artificial manures after the war 
should be a subject of discussion, and that Professor Hendrick should open it. 
Lord Rosebery, as President of the Society, had consented to preside at one session, 


PROCEEDINGS AT BOARD MEETINGS, 429 


and the Secretary for Scotland had agreed, subject to his other engagements, to 

preside at another session. The other proposals were not sufliciently advanced to 

be intimated. 
Mineral Phosphates. 


A further Minute of Meeting of Science Committee was submitted and approved. 

The Minute stated that Dr Tocher had submitted a statement giving the results 
of analyses of the chief mineral phosphates on the market, with respect to their 
citric solubility by the official method and in various dilutions, these being vari- 
ations from the official method. Dr Tocher had been asked to prepare a Memo- 
randum outlining experiments he proposed to carry out with regard to citric solu- 
bility and its relationship to the mode by which plants utilise phosphate in the soil. 

Dr TocHER thereafter submitted a Memorandum, which had previously been 
communicated to the Science Committee, upon the question of the solubility of 
mineral phosphates, and the form of guarantee which should be demanded in 
connection therewith. 

Hay, Straw, kc. 


A suggestion made by Mr M‘Faruane of Oxhill, at the Nomination Meeting of 
members in Stirling on 15th February, that the Directors consider the following 
matters, which were of vital interest to agriculturists at the present time, was 
submitted :— 

(1) Hay. The same facilities for selling which are given to dealers ought to 

be given to producers. 

(2) Straw. Ditto. In addition, the price of oat straw ought to be in keeping 

with the price fixed for hay or wheat straw. 

(3) The price of 1917 crop should not be fixed meantime, 

(4) Milk should only be sold on six months’ contract, and that the margin of 

profit should be restricted. 

(5) Wool. ey owing to the increased cost of production, wool prices should 

be raised. : 

After discussion, it was agreed to remit the matter to the following Special 
Committee for consideration and report: Mr James Elder, Convener; Mr Harry 
Armour, Mr Thomas Blair, Mr Alexander Cross, Mr Charles Douglas, Mr Peter 
M‘Intyre, Mr George G. Mercer, Mr R. D. Thom, Mr P. O. Turnbull, and Dr 
David Wilson. 

Board of Scientific Societies. 


On the motion of Dr Davip WILsoNn, the Chairman of Directors was unanimously 
appointed as the Society’s representative on the newly-appointed Board of Scientitic 
Societies. 

Forestry Examination. 


The SECRETARY reported that an examination for the Society’s certificates in 
Forestry had been held on 28th and 29th March. One candidate presented himself, | 
and, while obtaining the necessary marks in Forestry, failed to pass in Forest 
Botany and Forest Zoology. 

An application by this candidate for permission to reappear for the examination 
was remitted to the Education Committee for consideration and report. 


The late Mr M‘ Hutchen Dobbie. 


An offer by Mrs M‘Hutchen Dobbie of a/ framed enlarged portrait of the late Mr 
Dobbie, to be placed in the Society’s rooms, was submitted. It was unanimously 
agreed that the offer be accepted, and that the grateful thanks of the Directors be 
conveyed to Mrs Dobbie for this permanent memento of their late colleague. 


Hoeing Competition. 


A set of Rules for Hoeing Competitions, which had been framed by Mr George 
Bean, was submitted, and, after emendation, was approved for insertion in the 
Society’s Premium Book, 

Mr Wri1aM ELLIoT gave notice of the following motion for next Meeting of the 
Board: ‘“‘That to the Regulations for Hoeing Competitions be added a note that 
medals will be awarded under similar conditions for competitions in hand-singling.” 


Finance. 


A Minute of Meeting of Committee, dated 4th April, was submitted and approved. 

The Minute recommended approval of an allocation of £82, 12s. 6d. from the 
St Kilda Fund, to defray the cost and freight of three tons of seed potatoes and ten 
quarters of seed oats which had been purchased by the Committee, and' forwarded 
to St Kilda for the use of the islanders. 
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MEETING OF DIRECTORS, 2np MAY 1917, 


Mr Cuares Dovucuas, D.Sc., of Auchlochan, in the Chair, 


Present.— Vice-President—Sir Robert Kirk Inches. Ordinary Directors—Mr 
George W. Constable; Mr James Elder; Mr John Elliot; Mr William Elliot ; 
Colonel G. J. Fergusson-Buchanan ; Mr William Macdonald ; Mr Peter Macintyre ; 
Mr James M‘Queen; Mr William Mungall ; Mr Robert Park ; Mr G. Bertram Shields ; 
Sir Hugh Shaw Stewart, Bart., C.B.; MrR. D. Thom. Extraordinary Directors— 
Mr Harry Armour; Mr Thomas Blair; Mr Charles Douglas, D.Sc.; Mr John R. 
Findlay; Sir Archd. Buchan Hepburn, Bart. ; Mr Robert Macdiarmid; Mr A. D, 
Macdonald; Mr George C. Mercer ; Mr C. H. Scott Plummer; Mr William Poole ; 
Mr John C. Robertson; Mr Phipps 0. Turnbull. Hon. Secretary—Mr Alexander 
Cross. Chemist—Mr J. F. Tocher, D.Sc. Treasurer—Mr David Wilson, D.Sc. 
Consulting Engineer—Professor Stanfield. Auditor—W. Home Cook, C.A, 


Hand-Singling of Turnips. 


Mr WILLIAM ELLIOT, Lanark, submitted the following motion: ‘‘ That to the 
Regulations for Hoeing Competitions be added a note that medals will be awarded 
under similar conditions for competitions in hand-singling.” 

Mr JAMES M‘QUEEN seconded. 

Dr Davip WILSON moved as an amendment that the motion be not adopted. 

Mr GrorGE W. ConSTABLE seconded. 

On a division the motion was carried by a large majority. 


Proposed Conference. 


A Minute of Meeting of Conference Sub-Committee, dated 2nd May, which had 
been approved by the Science Committee, was submitted and approved, 

The Minute reported that Mr A. D, Hall had now agreed to open a discussion on 
the subject of Agricultural Education. The fourth main subject for discussion would 
be Agricultural Research, and it was proposed that Dr E. J. Russell and Sir Stewart 
Stockman be invited to deal with different aspects of this subject. Other details 
were also dealt with. 


Mineral Phosphates, 


A Minute of Meeting of Science Committee, dated 2nd May, was submitted. 

The Minute stated that the Committee had had under consideration a Memoran- 
dum, prepared by Dr Tocher, outlining certain experiments which he proposed to 
carry out with regard to citric solubility and its relation to the mode by which plants 
utilise phosphates in the soil. The Minute recommended that the Board authorise 
Dr Tocher to carry out the proposed experiments, and that a sum not exceeding 
£150 be devoted to defray the necessary expenses. 

On the suggestion of Dr Wilson, Dr Tocher gave a brief outline of the experiments 
which he proposed to carry out. 

On the motion of Dr WILSON, seconded by the CHarrMaN, the Minute was 
approved, 


Joint-Ill, &e. 


A further Minute of Meeting of Science Committee of 2nd May was submitted and 
approved. 

PWith regard to Joint-Ill, the Minute stated that the Committee had considered the 
letter of 2nd April from the Board of Agriculture for Scotland, which was remitted 
to the Committee by the Directors at last Meeting. The Committee recommended 
that a reply be sent to the Board of Agriculture to the effect that the Directors 
would be glad to have fuller information as to the nature and extent of the investiga- 
tion which is being conducted by the Committee appointed by the Clydesdale Horse 
Society ; and would also be pleased to learn if the Board of Agriculture could see its 
way to obtain the views of the various Cattle and Sheep Breed Societies, and ascer- 
tain how far these Societies would be prepared to participate in the inquiry. 


Hay, Straw, &e. 


Minutes of Meetings of the Special Committee on prices of Hay, Straw, Potatoes, 
Milk, and Wool, dated 18th April and 2nd May, were submitted. 

The Minutes recommended that the Directors approve of the following Resolu- 
tions :— : 
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General.—That if it be found necessary to fix maximum prices as between 
private buyers and sellers, these should be fixed only for sale to the consumer, pro- 
ducers and dealers being left free to adjust prices between themselves. Further, 
that it be open to any producer to sell direct to a consumer at the retail price, 

Hay and Straw.—(1) That in fixing the retail prices of hay and straw, due regard 
be had to the prices of other feeding-stufis. 

(2) That in the case of hay the increases in price should be continued beyond the 
present date, an additional 5 per cent being given at 1st June, and a further 5 per 
cent at lst August. 

Potatoes.—In view of the fact that a minimum price for the 1917 crop has already 
been fixed, and that a positive undertaking from the Prime Minister has been given 
that no maximum price will be fixed without the approval of the Board of Agricul- 
ture, it was agreed to represent to the Board of Agriculture for Scotland that before 
approving of any such maximum price they give the Directors of this Society an 
opportunity of expressing their views on the subject, 

Milk.—(1) That if a maximum price be fixed for milk, due regard be had to the 
cost of production. 

(2) That in view of the extreme national importance of maintaining a sufficient 
supply of milk, and the great and increasing difficulties incidental to its production, 
the Directors are of opinion the price fixed should be a liberal one. 

Wool.—The Directors understand that this question has now been satisfactorily 
settled. 

Mr James ELDER, Convener of the Special Committee, in moving the approval of 
the Minutes and the adoption of the above Resolutions, said that the aim of the 
recommendations was to get rid of the anomalies which existed last year. The Com- 
mittee were unanimously of opinion that if maximum prices were to be fixed, these 
should be the prices to be paid by the consumer, and that producers and dealers 
should be left to arrange prices between themselves. 

The motion was duly seconded., 

After considerable discussion regarding the fixing of a maximum price for milk, 
Major Scorr PLumMMER moved the following amendment: ‘‘That the Directors 
adopt the Report, but add a rider that, in view of the serious danger there is of a 
shortage of milk, no maximum price should be fixed.” 

Mr Wittiam Eviior seconded. 

On a division, the motion was carried by a large majority, and the Resolutions 
proposed by the Special Committee were duly adopted. 

The SEORETARY was instructed to forward copies of the Resolutions to the Board 
of Agriculture for Scotland, the Food Controller, the Forage Committee, and the 
Forage Reference Committee for Scotland. 


Education. 


A Minute of Meeting of Education Committee, dated 2nd May, was submitted and 
approved. 
rhe Minute proposed that a recommendation be sent to the National Agricultural 
Examination Board to the effect that the examinations for the National Diploma in 
Dairying be held this year at the two centres, Reading and Kilmarnock, as formerly. 
The Committee were of opinion that the proposal to have only one centre—viz., 
Reading, the expenses of the Scottish candidates going to Reading being defrayed 
by the Board—would not result in a saving of expense, but would actually be more 
expensive, 


Fiars Prices Committee. 


Minute of Meeting of General Purposes Committee, dated 21st April, was read and 
approved. 
rhe Minute stated that a request had been received from the recently appointed 
Committee on Fiars Prices to nominate witnesses to give evidence before the Com- 
mittee. The witnesses were to be appointed jointly by the Highland and Agricul- 
tural Society, the Scottish Chamber of A griculture, the Scottish Land and Property 
Federation, and the Scottish Estate Factors’ Society. Members of the General Pur- 
poses Committee had met with representatives of these other bodies, and_the follow- 
ing witnesses had been nominated in accordance with the request of the Fiars Prices 
Committee: On the subject of Ministers’. Stipend—John Henderson, Annandale 
Estates Office ; William Henderson of Lawton, Coupar-Angus; William Murray, 
Solicitor, Haddington. On the subject of Grain, Rent, and Valuations of Crops— 
Representing the Landlords—A. Agnew Ralston, Philipstoun. Reserve—David 
Hardie, Estates Office, Errol. Representing the Tenants—James Kidd, Mains of 
Errol. Reserve—Thomas Blair, Hoprig Mains, 
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Women’s Institutes. 


A letter, dated 21st April, from the Secretary of the Scottish Council of Agricul- 
ture, was submitted, containing copy of the following Resolution which had been 
adopted by the Council: ‘‘'That the Council, realising the importance of social life 
in the development of agriculture and other rural industries, and the importance of 
home life in rural economy, recommend the Board of Agriculture to support the 
establishment of Women’s Institutes throughout Scotland, on the lines of those 
already existing in Canada, Belgium, and elsewhere.” 

The CHAIRMAN said this was a movement which had not taken effect in Scotland, 
but it was of very great significance in other European countries and British Colonies. 
He suggested that when so much was being done for the development of industry on 
the land the Board should approve of the Resolution. 

The Resolution was unanimously approved. 


Utilisation of Straw. 


The CHAIRMAN gave notice that at next Meeting he would call the attention of the 
Board to the question of the better utilisation of straw. It was doubtful, he said, 
whether even in normal times this country had made sufficient economic use of its 
straw production. In other countries much more use was made of straw. If this 
country were to produce a very large increase in grain crops, we must, as an accom- 
panying by-product, create a very much larger supply of straw, and if this were not 
used for other than agricultural purposes the value would greatly depreciate. He 
suggested that it be remitted to the Science Committee to decide whether steps were 
desirable in the direction indicated, and if so, what steps. This was agreed to. 


: Mew Varieties of Plants. 


Mr James ELpmER said the time had now arrived when some board or authority 
should be set up in this conntry to decide, when any new agricultural plant was put 
on the market, if it was a new variety or merely an old variety under a new name. 
He knew from personal experience that numerous distinctive names were applied to 
varieties which appeared to have very much in common, if they were not identical. 
This entailed a great hardship to the man who really introduced a new variety. 
Possibly a Board consisting of representatives of the Society, the Board of Agricul- 
ture, and the Agricultural Colleges, would meet the case. He moved that the matter 
be remitted to the Science Committee for consideration and report, and this was 
agreed to. 


MEETING OF DIRECTORS, 6TH JUNE 1917. 


Mr CuHarues Dovenas, D.Se., of Auchlochan, in the Chair. 


Present.—Vice-President—Sir Robert Kirk Inches. Ordinary Directors—Myr 
Walter Biggar ; Mr William Carrick; Mr James Elder; Major A. T. Gordon; Mr 
Murray Little ; Mr William Macdonald ; Mr Hugh Martin; Mr William Mungall; 
Sir Hugh Shaw Stewart, Bart., C.B.; Mr R. D. Thom; Mr Duncan M. Wallace. 
Extraordinary Dvrectors—Mr Harry Armour; Mr Thomas Blair; Mr Charles 
Douglas, D.Sc. ; Mr John G. Dudgeon ; Mr John R. Findlay ; Mr A. D. Macdonald ; 
Mr Robert ‘Macmillan; Mr William Poole; Mr John OC. Robertson:; Mr Phipps O. 
Turnbull. Honorary Secretary—Mr Alexander Cross. Treaswrer—Mr David 
Wilson, D.Sc. Chemist—Mr J. F. Tocher, D.Sc. Consulting Engineer—Professor 
Stanfield. Auditor—Mr W. Home Cook, C.A. j 


St Kilda, 


A letter was read from Mr Alexander M‘Kinnon, The Manse, St Kilda, thanking 
the Society for the supply of seed oats and seed potatoes, which had arrived safely. 
The islanders had planted more potatoes this year than they had done for the past 
four years together. 
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Women’s Rural Institutes. 


A letter was read from Mrs Blair, Hoprig Mains, intimating that a Meeting in 
connection with the scheme for the establishment of Women’s Rural Institutes would 
be held on the 27th June at 2.15 P.M., in the Goold Hall, 5 St Andrew Square, and 
inviting the Society to send representatives from the Board, and also inviting all 
interested to attend. The following representatives were appointed: Mr James 
Hider, Mr P. O. Turnbull, and Mr Harry Armour, 


- Milk Supply and Feeding-Stuffs. 


A letter was read, dated 29th May, from the Secretary of the Ministry of Food, 
referring to the resolutions passed by the Board at last Meeting regarding the 
prices of certain agricultural products, and stating that these would receive the most 
careful consideration. 

With reference to the supply of milk, there was enclosed the Report of an 
Advisory Committee which had been appointed to consider and report upon the 
effect of the existing Milk Order, and to make recommendations as to the lines upon 
which future orders should be framed. At the end of this Report the Committee 
made the following suggestions, which they recommended to the immediate attention 
of the Board of Agriculture :— 

(1) That having regard to the extreme urgency of providing an adequate supply 
of milk and the enormous labour difficulties with which farmers are faced, 
steps should be at once taken to prevent the calling up of any more 
experienced milkmen, except such ‘‘A”’ men as it is possible to substitute 
by suitable milkers, 

(2) That it is desirable in the interest of securing an adequate future milk supply 
that immediate steps be taken to preserve for breeding purposes all heifers 
and young cows of the best dairy type. 

(3) That care be taken to give dairy cows the preference over all other kinds of 
stock in the distribution of concentrated food, the price of which it is hoped 
may be controlled within reasonable limits. 

(4) That having regard to the probable shortage of supply of concentrated and 
other dry foods, farmers should at once be urged to cultivate nitrogenous 
crops, and particularly to devote more attention to the making of silage 
and the production of such root plants as are essential for the upkeep of 
dairy cattle. 

The CHAIRMAN said this was a very,important Report, and he ventured to hope 
that, in continuation of what the Directors had already done, they would support 
these recommendations of the Committee, and intimate their support to the Food 
Controller. 

In reply to a question, the Chairman further stated that there was no Scottish 
Report. The Meeting was held in England, but the recommendations applied equally 
to Scotland, and they could support them. 

Dr WItsoNn said they should make it plain that the recommendations extended to 
the Board of Agriculture for Scotland. There had been no Committee and no legisla- 
tion so far as Scotland was concerned, 

It was agreed that the Directors concur in the recommendations, and forward 
them with their approval to the Food Controller and to the Board of Agriculture 
for Scotland. 

The Chairman, continuing, said there was the best reason to believe that there was 
a prospect of a very great shortage of feeding-stuffs, and, in view of the reference 
made to that subject, it required further emphasis from the Board. It was a matter 
with which they had dealt before, but he rather feared no steps had been taken, 
and he thought they ought once more to direct attention to the shortage which was 
in prospect. He accordingly moved the following resolution :— \ 

‘‘The Directors of the Highland and Agricultural Society of Scotland have 
reason to believe that there is in prospect a serious shortage of feeding-stufts, 
and they desire to call the attention of the Board of Agriculture for Scotland’ 
to this matter, and especially to its importance in relation to the production 
of milk.” 

After discussion, the resolution was unanimously agreed to, and the Secretary was 
instructed to forward copies to the Food Controller and the Board of Agriculture for 
Scotland. 

Implements Committee. 


A letter was read from Mr G. Bertram Shields, Convener of the Implements Com- 
mittee, in which he referred to an interview which he had had with Mr SS. F. Hdge, 
Controller of the Agricultural Machinery Department of the Ministry of Munitions, 
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with regard to the organisation of a Demonstration of Tractors and Ploughs in the 
autumn. Mr Edge had expressed the opinion that the time was not opportune for 
such a Demonstration, and gave certain information as to the number of Tractors 
which the Ministry of Munitions hoped to be able to provide for work on the land 
before the end of the year. 

Mr SHIgLDS recommended that the Board acquiesce in the view expressed by Mr 
Edge, and suggested that the work of the Visiting Sub-Committee be continued in the 
meantime. This was agreed to, 

On the motion of Dr Davin WILSON, a further sum of £100 was placed at the 
disposal of the Sub-Committee in order to enable them to continue their work of 
visiting farms where tractors are at work, and inspecting their work under ordinary 
farm conditions. 


Bean Meal. 


A letter was read from the Board of Agriculture for Scotland, dated 16th May, in 
reply to the representation forwarded from the Directors on 15th January, as to the 
desirability of having the term ‘‘ Bean Mill” defined for the purposes of the Fertilisers 
and Feeding-Stuffs Act. The Board agreed generally with the proposals put forward, 
but in view of the existing shortage of all feeding-stuffs, they considered that the 
time was not opportune for amending the existing regulations prescribing the 
guarantees which must be given with purchases of feeding-stuffs, 


Scarcity of Horses. 


A letter was submitted from the Secretary of the London Cart-Horse Parade 
Society with regard to the great scarcity of horses owing to the increasing demands of 
the Army,‘and containing copy of a resolution urging upon the Government the 
importance of taking immediate steps for the encouragement of horse-breeding. 

The letter was allowed to lie on the table. 


Proposed Conference. 


A Minute of Meeting of Conference Sub-Committee, dated 6th June, was read 
and approved. 

The Minute reported that Dr E, J. Russell and Sir Stewart Stockman had agreed 
to introduce the discussions on Agricultural Research on the Chemical and Cultural 
and Veterinary sides respectively, and that it had been decided to ask Dr Hopkins of 
Cambridge to open the discussion on Animal Nutrition. It was recommended that 
the Sub-Committee be continued, with the addition of Mr James Elder, as an Arrange- 
ments Committee, with powers to deal with all details of the arrangements. 


Science. 


A Minute of Meeting of Science Committee, dated 6th June, was submitted. 

The Minute dealt with the following subjects :— 

Joint-Ill.—A letter had been received from the Board of Agriculture for Scotland, 
dated 19th May, in reply to the Society’s letter of 4th May, containing a statement 
of the scope of the Inquiry into Joint or Navel Ill now being conducted by a 
Committee of the Clydesdale Horse Society, and suggesting that it would be 
preferable at this stage if a Conference on the subject of the extension of the scope 
of the Inquiry could be arranged between representatives of the Society, the Board 
of Agriculture, and the Clydesdale Horse Society. The Committee recommended 
that the Directors accept the invitation, and that the following gentlemen be 
appointed to represent the Society at the proposed Conference: Mr Charles Douglas, 
Dr David Wilson, Mr G. B. Shields, Mr J. C. Robertson, and Mr J. T. M‘Laren. 
It was further recommended that in the meantime the Directors approach the various 
Breed Societies with a view to ascertaining how far Joint or Navel Ill is prevalent 
amongst calves and lambs, and if these Societies would be prepared to participate in 
the Inquiry. 

Utilisation of Straw.—The Committee had had under consideration the question 
of the utilisation of both wheat and oat straw for paper-making. A memorandum 
by Dr Tocher on the subject was received, and it was decided that this memorandum 
should be communicated by Dr Tocher to the Board of Directors. It was further 
recommended that arrangements be made for a meeting and discussion between 
growers of large quantities of straw and the Paper-Makers’ Association, and the 
following were nominated on hbehalf.of the Society to represent the growers: 
Mr Charles Douglas, Dr David Wilson, Mr Alexander Cowan, Mr James Elder, Mr 
G. B. Shields, Mr R. D. Thom, Mr P. O. Turnbull, and Dr J. F. Tocher. 
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New Varieties of Plants.—Mr James Elder had submitted a statement dealing with 
the naming of new plants and selected seeds, and suggesting that the Board of Agri- 
culture be approached with a view to discussing what steps should be taken for the 
formation of some body or authority having power to decide what are and what are 
not new varieties, and also to encourage the selecting of seeds and raising of new 
varieties. The Committee recommended that the following be appointed to meet 
with the Board of Agriculture, and report to the Directors at a later date: Mr James 
Elder, Convener ; Mr Charles Douglas, Dr David Wilson, Dr Stewart MacDougall, and 
Professor A. N. M‘Alpine. ~ 

Dr TocHER submitted the Memorandum which he had prepared regarding the 
utilisation of straw for paper-making and other purposes. 

A discussion followed, in which several members complained of the unfair incidence 
of the Hay and Straw Order. It was pointed out that there were, in the Lothians 
alone, thousands of tons of straw for which there was no sale as fodder, and which 
would be entirely wasted if the Order remained in force. 

Mr Jamrs ELDER moved— 

‘‘That the Directors protest to the War Office, in the strongest manner 
possible, against the recent Order prohibiting the sale or removal of straw except 
for use as fodder, and urge that the Order be immediately revoked.” 

The Motion was unanimously agreed to. 

The Minute of the Science Committee was then approved, 


Education. 


A Minute of Meeting of Education Committee, dated 6th June, was read and 
approved. 

The Minute reported that the proposal that the examination for the National 
Diploma in Dairying should be held this year at Kilmarnock as usual, had received 
the approval of the National Agricultural Examination Board. 


Publications. 


On the recommendation of the Publications Committee, payments to writers of 
articles in the ‘Transactions,’ amounting to £147, 17s., were authorised, 


Agricultural Tractors. ' 


Mr WItt1aM POOLE submitted the following motions which appeared under his 
name on the agenda of business :— 

‘That the Directors consider the holding of trials of Agricultural Tractors in 
the autumn of 1918, or at such other date thereafter as may be found suitable, at 
which a substantial money premium shall be awarded for the best British 
designed and British manufactured Agricultural Tractor that, after prolonged 
trials, may be found to be the most suitable for all-round agricultural operations, 
such as ploughing, cultivating, seed-sowing, mowing, reaping, and potato- 
raising on level and on hilly farms of the average acreage existing throughout 
Scotland. 

‘‘That the Directors also consider the awarding of a further prize, open for 
competition to the manufacturers of any country, for an Agricultural Tractor 
that will successfully fulfil the same conditions. 

‘¢ Further, that the Directors consider the formation of a comprehensive Com- 
mittee, consisting of outstanding representatives connected with the engineering 
business of Scotland, including a member from the Engineering Department of 
the Glasgow University, the Glasgow Technical School, the Scottish Board of 
Agriculture, and from each of the Scottish Agricultural Colleges, and also repre- 
sentative farmers from various districts in Scotland, and such other members as 
may be thought desirable, for the purpose of drawing up conditions and carrying 
out the trials in a thorough and efficient manner.” 

The motions were unanimously approved, and, on the suggestion of the Chairman, 
were remitted to the Implements Gommittee for consideration and report. 
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SPECIAL MEETING \OF DIRECTORS, llta JULY 1917. 


Mr CHARLES Dovatas, D.Se., of Auchlochan, in the Chair, 


Present.—Vice-President—Sir Robert Kirk Inches. Ordinary Directors—Mr 
Walter Biggar; Mr George W. Constable; Sir Henry Dundas, Bart.; Mr James 
Elder; Mr William Elliot ; Major A. T. Gordon ; Mr William Macdonald ; Mr Peter 
MacIntyre; Mr James M‘Queen; Mr Hugh Martin; Mr William Mungall; Mr 
Robert Park ; Mr G. Bertram Shields. Hxtraordinary Directors—Mr Harry 
Armour; Mr Thomas Blair; Mr Charles Douglas, D.Sc.; Mr J. S. Dudgeon; 
Mr John R. Findlay; Mr Hugh M. Leadbetter; Mr Robert Macdiarmid; Mr 
A. D. Macdonald; Mr Robert Macmillan; Mr George G. Mercer; Mr William 
Poole; Mr John ©. Robertson; Mr Phipps O. Turnbull. Hon. Secretary—Mr 
Alexander Cross. 


Government Proposals regarding Slaughter of Catile. 
(The Board met in Committee at 1.80.) 


The CHAIRMAN said that, in accordance with the powers vested in him as Chairman 
of the Board, he thought it desirable to call that Special Meeting of the Directors, for 
the purpose of considering the proposals that had gradually, and to a limited extent, 
emerged into public knowledge regarding the proposed slaughter of beef cattle less 
mature than those which would ordinarily be marketed. He did not prejudge what 
the Board would wish to do, but he thought he would not be doing his duty if he did 
not give the members of the Board an opportunity of meeting and considering the 
advisability of action. 

The proposal of the Government was fairly generally known in its main outlines, 
It was that there should be slaughtered in Great Britain and Ireland, during the next 
five months, a large number of cattle, of which 18,000, a moderate proportion of the 
whole, were to be taken from Scotland. These cattle were not to be those that would 
in the usual course be killed for civilian consumption, but cattle of a less mature 
kind. It was understood that the reason for this additional slaughter of cattle was 
in order that the Army might be independent, to a greater or less extent, of imported 
beef. He was quite certain the Directors would not think of regarding this question 
otherwise than as one of national security and prosperity, and that they would wish 
to deal with it in a moderate and reasonable way, if they desired to take any action 
at all. It occurred to him that there were two ways in which it might be dealt with. 
They could pass one or more resolutions dealing with different aspects of the matter, 
or, as an alternative, they might embody their views in a letter from that Board, 
containing a reasoned statement on the subject, to be addressed to the Secretary for 
Scotland, for representation by him in the proper quarter. If the latter course 
appeared to the Directors to be the wiser one, he had prepared a draft letter for dis- 
cussion and amendment. 

After discussion as to the procedure to be adopted, Mr William Elliot moved that 
the latter course be followed, and this was unanimously agreed to. 

The draft letter, prepared by the Chairman, was then fully considered and discussed 
in detail, and, after various emendations had been made, was finally approved in the 
following form :— 


Sir,—Statements which have appeared in the Press, and rumours which are widely 
circulated, suggest that very drastic steps are contemplated for a reduction of the 
numbers of cattle in this country. 

We have no definite or official information, but we are led to believe that it is pro- 
posed to slaughter in Scotland, during the next five months, 18,000 cattle less 
mature than those which would ordinarily be placed on the market for civilian con- 
sumption. 

The proposal is regarded by those who aré most conversant with the cattle-feeding 
industry as one fraught with serious consequences, and we accordingly venture to 
submit to you the following observations upon it. 

We are aware that it is thought desirable to make the provision of meat for the 
Army independent of imported supplies, and we further understand that neither the 
usual supplies of imported foods nor home-grown cereals will be available for fatten- 
ing cattle. Nevertheless, we think that the following considerations should be duly 
weighed before a decision is arrived at:— ~ 

1. We are advised by those who are well informed as to the facts that 18,000 
additional cattle cannot be slaughtered in Scotland during the next five months with- 
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out taking a large proportion of animals whose dead weight will be less than 48 per 
cent of their live weight. The slaughter of such animals is evidently wasteful, since 
a further period of feeding on grass, straw, and turnips, even without concentrated 
feeding-stuffs, would enable them to yield a much larger proportion and a much larger 
total amount of beef. 

We call attention to the fact that the increase in cultivation which has taken place 
may be expected to provide a considerably increased amount of roots and straw. 
While we are aware that extreme fattening of animals is not at present desirable, and 
indeed is not, at the moment, being widely practised, we venture to urge that it is 
equally undesirable to slaughter cattle which have been very insufficiently developed. 
cs erie and autumn cattle are less advanced in condition in Scotland than in 

mgland. ’ 

2. We point out that grass is, on the whole, abundant, and that pastures would be 
deteriorated by the insufficient stocking which would result from a considerable pre- 
mature slaughter of store animals. 

3. We suggest that the additional cultivation which is contemplated for the 
harvest of 1918 would be prejudiced by such a shortage of farmyard manure as would 
be created by a considerable depletion in the number of cattle available for feeding. 
It must be kept in view that the shortage created by the slaughter of Scottish store 
cattle would be additional to that which would arise from a similar slaughter of Irish 
store cattle. 

It is evident that the provisioning of the Army with home-produced beef must 
eventually, whether sooner or later, entail diminution of the amount available for 
civilian consumers. It is clearly desirable to avoid any aggravation of this by 
wasteful slaughter, such as the proposal under discussion seems to entail. We 
submit that it would be better that the inevitable diminution should be partial and 
gradual, rather than it should be brought about eventually in the form of an actual 
failure of supplies, such as must result from the killing of store cattle on a large scale 
in the near future. It appears to us particularly undesirable that such a failure 
should occur during the period between November and February, in which the cattle 
proposed to be slaughtered now would normally fall to he consumed. 

These considerations appear to us to point to the desirability of a careful restriction 
of civilian supplies, rather than of the proposed premature slaughter of the cattle, 
which are the raw material of future beef production. 

This would bring about a reduction of demand, which would in turn effect a natural 
restriction of the excessively high prices now prevailing. 

We have not raised this question with a view to claiming any special consideration 
for farmers in the matter of price. We find it necessary, however, to point out that, 
if cattle be taken at the prices which are understood to be proposed, this will entail 
a loss to many owners, since the cattle in question have been purchased, in most 
instances, in the open market at much higher prices. We do not deny that these 
prices were unusually high, but we think it right to point out that, if farmers had in 
preceding periods been deterred from buying store cattle for feeding at corresponding 
increases of price, a very serious shortage of beef would long ago have arisen. We 
suggest that a postponement of the proposed slaughter, if it be ultimately decided 
upon, would diminish a serious hardship. 

Those who are engaged in the cattle-feeding industry bought their store cattle in 
good faith. They had before them the desire of the Government to increase food 
production generally, and the efforts made by yourself and the Board of Agriculture 
for Scotland to promote that end. They believed, and were entitled to believe, that 
they had the approval and the support of the Government in their effort to carry on 
their business. 

It is understood that the Food Controller has in view the project of fixing prices 
generally in accordance with costs of production. While it is not always possible to 
determine these in agricultural operations, the present case offers less difficulty than 
many others to such a method of determining prices. ; 

Incidentally, we observe that the proposal to fix prices of meat for civilian con- 
sumers offers little prospect of relief to the poorer consumers, whose case most merits 
consideration, or justifies interference. Fixed maximum prices, on any scale which 
could be thought reasonable in relation to the cost of production, must inevitably be 
so high as to be without’effect in reducing the price of the cheaper classes of meat. 
They are even likely, by stimulating an already excessive demand, to aggravate a 
shortage of supplies, and so actually to increase the lower scales of meat prices, or 
even to make it impossible for the poorer and less-favoured purchasers to obtain meat. 

We have referred, however, to the question of commandeering supplies at prices 
involving a loss to the producer, mainly in order to call attention to the serious effect 
which such action is likely to have on future food production, which is the most 
essential interest of the consumer. Farmers have had before them the explicit pledge 
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of the Prime Minister that food supplies will not be commandeered without the con- 
sent of the Boards of Agriculture. They have relied on that pledge, and they have 
believed that the Boards of Agriculture would not consent to their produce being 
taken at prices below the costs of production and entailing actual loss. If they now 
see supplies commandeered at prices involving loss to the producer, their confidence 
cannot fail to be shaken, and they may well hesitate to undertake the increased pro- 
duction which is essential to the national safety. We therefore urge that, before any 
drastic step in this direction be taken, its effect on the confidence of food producers 
should receive the consideration which so important a matter deserves. 

Apart from this general effect, we do not, in the present instance, lay stress upon 
the question of price. We chiefly desire to emphasise the necessity for dealing with 
the prospective shortage by a conservation of existing supplies, rather than by an 
anticipation of those which will be required to meet future demands, 

It has been our most careful endeavour to have regard in our consideration of the 
matter, not to the interests of a particular class or industry, but to the strength and 
safety of the nation in this crisis of its fortunes. 

We venture to hope that our arguments may receive your consideration, and that 
you may find it possible to adopt the views which we have laid before you, and to 
urge them in the proper quarter.—On behalf of the Directors, your obedient servants, 


(Signed) CHARLES DouaLas, Chairman. 
( ,, ) JouN Stirton, Secretary. 


Mr PeTeR MAcINTYRE moved that, on the understanding that price-fixing for one 
purpose or another was imminent, a Committee be appointed with instructions to act 
along with other bodies in dealing with the question of prices. 

Mr JoHN C, ROBERTSON seconded, and the motion was agreed to. 

The Committee was then appointed as follows: Mr Charles Douglas, Mr Walter 
Biggar, Mr James Elder, Mr William Elliot, Mr Peter MacIntyre, Mr George G. 
Mercer, Mr G, B. Shields, and Mr J. C. Robertson. 


(At this stage the Board met in public.) 


The CHAIRMAN explained that the Board had, in Committee, considered the 
Slaughter Order, which it was understood had been drafted by the Army Council, 
and was shortly to be enforced. The Board considered that the plan suggested was 
not well adapted to serve the purpose for which it was intended. The proposal 
seemed to involve a considerable waste in the slaughter of immature cattle. The 
objections to it were probably greater in Scotland than farther south, as the grazing 
season was later in Scotland. The letter which it was proposed to send to the 
Secretary for Scotland criticised the proposal on the ground that it was one which 
proceeded on what was thought an unsafe principle of anticipating future supplies, 
and urged that it was a wiser and safer policy to conserve our existing supplies and 
develop our future supplies, The'Directors regarded this question not as a question 
of farmers’ interest, but as a question of national interest in which the Directors had 
peculiar responsibility to advise, as being conversant with matters of food production. 

The Board of Agriculture for Scotland had an Advisory Committee which had been 
set up by the Secretary for Scotland—the Committee presided over by Mr Wason— 
but that Committee had not been called upon to deal with this question, and farmers 
generally had not been consulted, but had rather been compelled to offer their 
criticisms and their advice. That, he thought, was sufficient justification of the 
letter which they had agreed to send. He moved that the letter be sent to the 
Seeretary for Scotland, and that copies of it be sent to the Prime Minister, the Food 
Controller, and the Board of Agriculture for Scotland. : 

Mr WILtIaM ELLIoT seconded, and the motion was unanimously agreed to. 

The appointment of the Committee to deal with the question of prices was also 
approved, 

Mr James ELDER pointed out that there was no doubt the grain crop of 1917 
would be controlled. He accordingly moved that the matter be remitted to the 
above Committee to watch over the control of grain and to take the question into 
consideration when the details become known. This was unanimously agreed to. 


General Food Control. 


Mr Joun C. ROBERTSON moved as follows: ‘‘That in the interest of food pro- 
duction timeous notice should be given of all proposals to fix maximum prices.” 

Mr James M‘QUEEN seconded. 

The motion was unanimously agreed to, and the Secretary was instructed to send 
copies to the Food Controller and the Board of Agriculture for Scotland. 
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SPECIAL MEETING OF DIRECTORS, 8tu AUGUST 1917. 


Mr Caaries Dovatas, D.Sc., of Auchlochan, in the Chair. 


Present. — Vice-President —Sir Robert Kirk Inches. Ordinary Directors— Mr 
George W. Constable; Sir Henry Dundas, Bart. ; Mr James Elder; Mr John Elliot ; 
Mr William Elliot ; Mr James M‘Queen; Mr William Mungall; Mr Robert Park; 
Mr G. Bertram Shields. Hxtraordinary Directors—Mr Harry Armour ; Mr Thomas 
Blair; Mr Charles Douglas, D.Sc.; Sir Archibald Buchan Hepburn, Bart.; Mr 
Hugh M. Leadbetter; Mr Robert Macdiarmid; Mr A. D. Macdonald; Mr Robert 
Macmillan; Mr George G. Mercer; Mr William Poole; Mr Phipps 0. Turnbull. 
Honorary Secretary—Mr Alexander Cross. Chemist—Mr J. F. Tocher, D.Sc. Con- 
sulting Hngineer—Professor Stanfield. 


Demonstration of Tractors and Ploughs. 


The Meeting was called to consider a letter from the Board of Agriculture for 
Scotland, inviting the Society to organise a Demonstration of Farm Tractors and 
Ploughs in October. 

‘ The SECRETARY read the letter, dated 26th July, which was in the following 
erms :— 


SIR 
: Farm Tractor and Plough Demonstration. 


I am directed by the Board of Agriculture for Scotland to inform you that the 
Board have in view the desirability of holding a demonstration of farm tractors and 
ploughs early in the coming autumn. The Board desire me to say that they would 
be glad to have the co-operation and assistance of your Society in arranging such a 
demonstration, and to invite the Society to undertake the organisation of the 
demonstration. It is suggested that perhaps the most suitable time would be about 
the middle of October. 

As you are probably aware, the Board have in their possession a number of 
tractors of different makes, and they could undertake to have at least one of each 
of these at the demonstration, and at the same time they will use every endeavour 
to secure that types of machines not actually in their possession will also take part 
in the demonstration. 

The Board would prefer to leave your Society a free hand in the arrangements, 
and they will be prepared to give favourable consideration to an application from the 
Society for a grant towards the expenditure that may be incurred. 

‘I shall be glad to be informed at an early date whether your Society will be 
prepared to undertake this work.—I am, sir, your obedient servant, 
CHas. WEATHERILL, Assistant Secretary. 
The SECRETARY, ; 
Highland and Agricultural Society, 
3 George IV. Bridge, Edinburgh. 


The CHAIRMAN said a number of questions arose with regard to this communi- 
cation. He suggested that they should have a general discussion first, and afterwards 
formulate a definite decision. It had not been in the immediate view of the Board 
to hold such a demonstration; but having been asked to do so by the Board of 
Agriculture, he thought it would be their wish to consider the matter with regard 
only to the very great public interests that were involved in any measure which the 
Board of Agriculture thought to be necessary in connection with food production. 

The SECRETARY said he had had an interview with Dr Greig of the Board of 
Agriculture, who had given him a list of five machines which were in the Board’s 
possession, all of which would be available for the demonstration, and three or four 
others that were likely to be exhibited, ‘ 

After full discussion of the whole question it was unanimously agreed, on the 
motion of Mr G. B. SHIELDS, Convener of the Implements Committee, to accept the 
invitation of the Board of Agriculture. 

With regard to the date of the demonstration, the general view of the Board was 
that it should be held as soon as possible after the middle of October. 

Some discussion took place as to whether the demonstration should be held at one 
or at several centres, and it was agreed that the Implements Committee should, if 
possible, organise three, or failing that number, two demonstrations. ; 

On the motion of Mr SHIELDs it was unanimously agreed to authorise expenditure 
on the demonstration up to a sum of £500. 
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The carrying out of the details was then remitted to the Implements Committee * 


with powers, 
The names of Mr William Elliot and Mr R. H. N. Sellar were added to the 
Committee, 


Allotments Exhibition. 


A letter from the Secretary of the Edinburgh and Leit Allotments Association, 
applying for medals to be awarded at an Exhibition of Allotment Produce in the 
Synod Hall at the end of September, was submitted. The Directors did not see their 
way to grant the application, 


Conference, 


The SEcrETARY reported on the arrangements which had been made for the 
Conference which was to be held on the 9th and 10th instant, and mentioned that 
925 cards of membership for the Conference had been issued, 


MEETING OF DIRECTORS, 7TH NOVEMBER 1917. 
Mr Cuartes Doveras, D.Sc., of Auchlochan, in the Chair. 


Present. — Vice - President — Sir Archibald Buchan Hepburn, Bart. Ordinary 
Directors—Mr William Carrick ; Mr George W. Constable ;. Mr Alexander Cowan ; 
Mr Charles Douglas, D.Sc. ; Mr James Elder; Mr William Elliot; Mr Alexander 
Forbes; Lieut.-Col. A. T. Gordon; Mr Murray Little; Mr Hugh Martin; Mr 
James M‘Queen; Mr William Mungall; Mr William Neilson!; Mr Robert Park; 
Mr John C. Robertson; Mr G. Bertram Shields; Mr D. A. Stewart; Mr R. D. 
Thom; Mr Moffat S. Thomson., Hxtraordinary Directors—Mr Harry Armour; Mr 
Thomas Blair; Sir John R. Findlay; Mr Hugh M. Leadbetter; Mr A. B. Leitch; 
Mr George G. Mercer, J.P.; Mr A. D. Macdonald ; Mr J. T. M‘Laren; Mr Phipps 
O. Turnbull, Hon. Secretary—Mr Alexander Cross. Treaswrer—Mr David Wilson, 
D.Sc. Ohemist—Mr J. F. Tocher, D.Sc. 


The late Earl of Haddington. 


Before proceeding with the business ofthe Meeting, the CHAIRMAN referred in 
sympathetic terms to the loss which the Society had sustained through the death 
of the Earl of Haddington, who was President of the Society in the year 1898, a 
Vice-President on six occasions, and a member for the long period of sixty 
years. 

The Chairman submitted the terms of a Minute of regret and sympathy, which 
was approved, the members present upstanding, and it was resolved that a copy 
thereof be forwarded to the relatives of the deceased nobleman. 


Chairman of the Board for 1917-18. 


Sir ARCHIBALD BucHaN Hepsurn of Smeaton, Bart., moved that Mr Charles 
Douglas, D.Sc., of Auchlochan, be re-elected Chairman of the Board for another 
year. He said the members of the Board recognised the great amount of hard 
work, on behalf of the Society, performed by their Chairman during the years he 
had held office. He was sure that if they could induce Dr Douglas to accept 

fice for another year it would be greatly to the advantage of the Society. 

Mr ALEXANDER Cross. of Knockdon seconded. He said it was owing to the 
unfortunate circumstances of the present time that Dr Douglas had seen only one 
Show during the four years that he had held office. He hoped he would have the 
pleasure of presiding over another Show in the near future, 

The motion was unanimously agreed to, 

Dr Dovetas, in agreeing to accept office, said he valued very highly the honour 
the Directors had conferred upon him. 


Standing Committees. 


It was intimated that the Standing Committees for the ensuing year had been 
appointed by the Board in Committee, and the names would be printed as usual 
in the Premium Book. 


PROCEEDINGS AT BOARD MEETINGS. 44] 


Representatives on other Bodies. 


The following were appointed representatives of the Society on the Boards of 
Management of the undernoted institutions for the ensuing year—viz.: Hdinburgh 
and Hast of Scotland College of Agricultwre—Sir Archibald Buchan Hepburn of 
Smeaton, Bart.; Mr George G. Mercer, J.P., Southfield, Dalkeith. West of 
Scotland Agricultural College—Sir Hugh Shaw Stewart, Bart., of Greenock and 
Blackhall, Ardgowan, Greenock; Mr John M‘Caig of Belmont, Stranraer. Aberdeen 
and North of Scotland College of Agriculture—Mr William Duthie, Tarves ; Dr J. F. 
Tocher, 414 Union Street, Aberdeen. Royal (Dick) Veterinary College — Sir 
Archibald Buchan Hepburn of Smeaton, Bart. Glasgow Veterinary College— 
Mr Alexander Cross of Knockdon, 19 Hope Street, Glasgow. Scottish Milk Records 
Association—Mr Alexander Cross of Knockdon; Mr John M‘Caig of Belmont; Sir 
Hugh Shaw Stewart, Bart., of Greenock and Blackhall. 


Milk Supply and Feeding-Stuffs. 


The SEORETARY read replies received from the Board of Agriculture for Scotland 
and the Ministry of Food to the representations made by the Directors at the 
Meeting on 6th June, 

The CHAIRMAN said it was matter of common knowledge that the representations 
made by them and others were having weight, and that an effort was being made to 
get adequate feeding for dairy herds, so that the milk supply might be maintained. 


Bean Meal. 


The following reply from the Board of Agriculture for Scotland, dated 17th 
August, to the representation made at the General Meeting of Members on 6th 
June, was submitted :— 

29 Sr ANDREW SQUARE, EDINBURGH, 
17th August 1917. 
THE SECRETARY, 
Highland and Agricultural Society of Scotland, 
3 George LV. Bridge, Edinburgh. 
Sir, 
Fertilisers and Feeding-Stufis Act. 


With reference to your letter of 8th June last and previous correspondence 
regarding the desirability of having the term “‘bean meal” defined for the 
purposes of the Fertilisers and Feeding - Stuffs Act, I am directed by the Board 
of Agriculture for Scotland to state that they are advised that it would not be 
competent for them to issue a regulation as desired under the existing Act, and, 
owing to the present abnormal circumstances, they do not consider that it would 
be an opportune time for introducing fresh legislation on this subject. The 
matter has, however, been noted, and will be kept in view when a suitable oppor- 


tunity does arise.—I am, sir, your obedient servant, 
(Signed) CHas. WEATHERILL, 
Assistant Secretary. 


Sir ARCHIBALD BucHAN HEPBURN said the County Councils Association had made 
a similar representation to the Board of Agriculture, and had received a similar reply. 
He did not think any good would result from pursuing the matter further. 

The CHAIRMAN said the Board of Agriculture could not proceed with legislation 
at present, and he did not think it would be advisable to press the matter further 
in the meantime. 

This was agreed to. 


Hay and Straw Crop, 1917. 


The following Minute of a Joint- Meeting, held on 28th June, between the 
Committee on Prices, &c., of the Hay and Straw Crop, 1917, and a Committee of 
the Scottish Chamber of Agriculture, was read and approved :— 


“After careful consideration, the following recommendations were unanimously 
agreed to:— 
‘© Straw of 1917 Crop— 

“1. That the Government should decide, at as early a date as possible, the 
amount of straw required for Army purposes and the price to be paid therefor, 
and should liberate all other straw for free sale. 
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‘2. If the Government does not see its way to release all straw not required for 
Army purposes, and decides to fix a price, the price fixed should be that to be paid 
by the consumer. If, on the other hand, the Government decides to fix two prices— 
viz., the price to be paid to producers and the price to be paid by consumers—then 
producers should be at liberty to sell to consumers at the price fixed for the latter. _ 

“3. In the event of the system of permits being retained, only a single permit 
eee be required for the buyer and seller in a transaction—viz., a permit to the 
seller, 


‘* Hay of 1917 Crop— 

“The price for the 1917 crop will require to be considerably higher than that fixed 
for 1916, An increase of 40 per cent, or £2 per ton, is suggested, with periodical 
increases for shrinkage as last year. 

“* Reasons for Increase— 
“1, In many parts of the country the crop will certainly average from 15 cwt. 
to 1 ton per acre less than last year. 
“2. The cost of production is much greater—z.e., cost of fertilisers, labour, 
horses, implements, &c. 
“* 3, The price of hay is relatively much lower than that of other feeding- 
stuffs. 

‘*The suggestion is made that the Government provide Army transport for hay 
purchased in the spring months, when farmers’ horses and men are fully engaged 
in cultivation work on the land, the farmer paying for this transport at a rate to 
be agreed upon.” 


The CHarrMAN said it was true that the representations regarding prices had not 
been accepted by the administrative authorities in London, but it was satisfactory to 
recall that the other representations, regarding the fixing of prices to the consumer, 
the single permit, and other administrative matters, had been duly given effect to. 


Cattle Slaughter Order and Beef Prices Order. 


A Minute of Joint-Meeting of Committee with a Committee of the Scottish 
Chamber of Agriculture, on 14th July, and Minutes of Meetings of Committee, 
held on 11th July and 22nd August, were submitted and approved. 

Mr Gxzorce G. MErogr, speaking as one of the representatives of the Society on 
the deputation which waited upon the Food Controller, made a short statement 
regarding their interviews with Lord Rhondda. The net result of these interviews 
was that from the end of October till the end of June next the price of beef per 
ewt. live weight would remain fixed at 67s.. That was the Army price, and the price 
for civilian meat would be considerably higher. The price after June would be 60s. 

The CHarrMan said the Directors were more than grateful to the members of 
the deputation, which had really effected something which would be of advantage 
not only to farmers but to the whole community, in respect of the increase of 
food production. 


Conference. 


Minutes of Meetings of the Arrangements Committee, of date 28th June, 24th 
July, 8th August, and 7th November, were submitted and approved. 

The CHarrMaN said that, while the Directors were accustomed to look for 
efficiency from their office staff, they felt bound to congratulate the Secretary, to 
pipe cant foresight and grasp of detail it was owing that the Meetings passed 
off so well. 

Dr WILson moved a hearty vote of thanks to the Chairman of the Board, who 
had acted as Convener of the Conference Committee. Dr Douglas was, as they all 
knew, the originator of the Conference, and it was due to his efficient work that it 
had turned out such a success. 

The CHarrMAN briefly acknowledged the compliment paid him. 


Demonstration of Tractors and Ploughs. 


Minutes of Meetings of the Implements Committee, dated 8th and 28th August and 
3rd October, were submitted and approved. 

Mr G. BERTRAM SHIELDS, Convener, made a statement dealing with the Demon- 
stration as a whole, the number of machines taking part, the work performed, the 
weather conditions, and the attendance of the public. He said that the Directors 
and all who took part in the Demonstration had reason to be gratified with its 
success, 
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The most important matter now was the Report of the Official Observers. 
This was being eagerly looked forward to by both manufacturers and prospective 
purchasers, and he suggested that if the Report’ was ready for publication before next 
Meeting of Directors, the Committee be empowered to publish it. This was agreed 
to. In connection with the Report, he desired to warn all interested that it was no 
part of the duty of the Reporting Committee to place the different machines in 
order of merit. ‘The Committee would, however, endeavour to give such information 
as would be of value both to prospective buyers and manufacturers as to what kind 
of machine would best suit Scottish conditions. 

In conclusion, he moved that cordial votes of thanks be accorded to the Earl of 
Rosebery, K.G., K.T., President of the Society, Mr W. G. Imrie, Blackhill, Maryhill, 
Mr William Robertson, Spoutwells, and Mr James Bryden, New Mains, Scone, who 
had kindly placed their fields at the disposal of the Society for the purpose of the 
demonstration ; to the Conveners and members of the Local Committees who made 
the arrangements at the three centres; to the Directors and members who acted as 
Stewards; and to the Caledonian Railway Company for the excellent arrangements 
made for the transport of the tractors and ploughs. These votes of thanks were 
unanimously accorded. 

The CHarRMAN moved a cordial yote of thanks to Mr Shields for his admirable 
work in connection with the Demonstration as Convener of the Implements Com- 
mittee. Many of the exhibitors had expressed to him their satisfaction with the 
arrangements, and had even gone the length of saying that they had never seen such 
excellent arrangements for a tractor demonstration. That was what they should 
wish to have said of a Highland and Agricultural Society Demonstration. The vote 
of thanks was heartily accorded. 

_ Mr SHIELDS, in acknowledging, paid a generous tribute to the work of the Secretary 
in connection with the organisation and arrangements, 

‘The SzcrETARY acknowledged the compliments by the Chairman in connection 
with the Conference, and by Mr Shields in connection with the Demonstration. In 
doing so, he said he wished to associate with himself Mr Cowie, the Chief Clerk, and 
the other members of the office staff, without whose able and willing assistance it 
would have been impossible to carry these things through. 


Science. 


A Minute of Meeting of Science Committee, dated 7th November, was 
submitted. 

The Minute dealt with the following subjects :— 

Maggot Fly on Sheep.—Dr Tocher had examined eight substances used as a 
preventative, and brietly described their composition. He had still a number to 
examine. He was requested to consider the devising of new formule for prepara- 
tions, to be used both as preventatives and cures, so that trials of these could be 
made next spring and summer. 

Mineral Phosphates.—Dr Tocher had reported that the special samples of 
mineral phosphates of various grades of fineness of grinding were now ready for 
use, It was recommended that it be remitted to him to arrange for a suitable 
site near Aberdeen for field and pot experiments, and to carry out the experiments 
under his own personal supervision. 

Joint-Jll.—The replies received from the various Breed Societies, in reply to 
the inquiry addressed to them, were reported. These showed that only the 
Border Leicester Sheep-Breeders’ Society was prepared to take part in the inquiry, 
and had decided to subscribe £50, in the meantime, towards the expenses. 

The following Societies did not see their way to participate in the inquiry: 
The Shorthorn Society, the Aberdeen-Angus Cattle Society, the Galloway Cattle 
Society, and the Suffolk Sheep Society. Six other Societies had not replied. The 
Committee recommended that, in view of the apparent want of interest in the 
subject, the matter be deferred for future consideration. 

Prize for Implement to clean Hill Drains.—A letter from Mr Peter J. Mackie, 
Glenreasdell, intimating the offer of a prize of £100 for a machine or implement 
suitable for the cleaning of hill drains, had been received, the prize to be awarded 
on the machine or implement doing the work to the satisfaction of a Committee 
appointed by the Highland and Agricultural Society. The Committee recommended 
that a letter be sent to Mr Mackie that the Directors had heard with much interest 
of his proposal, and that, when any implements were put forward, they would be 
prepared to appoint an Adjudicating Committee. 

Supply of Superphosphate. —-The Committee recommended the Directors to 
approach the Board of Agriculture for Scotland with a representation as to the 
necessity for an adequate supply of superphosphate for the coming season, having 
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regard especially to the needs of the cereal crops, and the general unsuitability of 
basic slag, even though it were available in suitable quantities, for this purpose. 

Dr Davip Winson moved approval of the Minute, and this was agreed to. 

A suggestion by Mr A. D. MacponaLpD, that the Directors consider whether the 
Society might not add to the money prize offered by Mr Mackie, was remitted to 
the Implements Committee for consideration and report, 


Fiars Prices.. 


A Minute of Meeting of the General Purposes Committee, of 7th November, was 
submitted. 

The. Minute stated that a letter, dated 28th September, had been received from 
Mr John Henderson, Annandale Estate Office, in which he pointed out that he had 
* been asked by the Council of the Scottish Estate Factors’ Society to arrange, if 
possible, for the co-operation of the other bodies representing the proprietors, in 
the promotion of a Bill for a permanent settlement of the Fiars Prices question, 
in place of the temporary or emergency settlement recommended by the majority 
of the Fiars Prices Committee. He enclosed a copy of a Draft Bill, with relative 
explanatory Memorandum. 

The Committee reported that they did not think that legislation of a permanent 
kind was likely to be passed at the present juncture. The Directors would be quite 
prepared to consider the question of such legislation when the proper time arrives. 
Meantime, they ‘recommended that a letter be sent to the Secretary for Scotland, 
asking him tojsintroduce a Bill as soon as possible giving effect to the recommenda- 
tions of the Fiars Prices Committee appointed by him. 

The CHaIRMAN moved approval of the recommendations of the Committee: 

Mr Grorae W. ConstaBLE, who had given notice of a motion in practically 
the same terms as the findings of the Committee, seconded, and the Minute was 
duly approved. 


Mechanical Power for Draining. 


The CHAIRMAN moved that it be remitted to the Implements Committee to con- 
sider whether any useful steps could be taken to encourage the use of mechanical 
power for drainage purposes. He said there was no more important subject for 
Scottish farmers than the restoration of the drainage of the country. They werc 
all aware of the difficulty of getting this done under the present labour con- 
ice Satie it would be of great advantage if they could get mechanical power for 
the work. 

Mr WILLIAM ELLIOT seconded, and the motion was agreed to. 


MEETING OF DIRECTORS, 51H DecempeEr 1917. 


Cuarxes Dovanas, D.Sc., of Auchlochan, in the Chair, 


Present.— Vice-President—Sir Archibald Buchan Hepburn, Bart. Ordinary 
Directors—Mr William Carrick ; Mr Alexander Cowan; Mr Charles Douglas, D.Sc, g 
Mr James Elder; Mr John Elliot ; Mr William Elliot; Mr Alexander Forbes ; 
Mr Hugh Martin; Mr James M‘Queen; Mr William Mungall; Mr Robert Park ; 
Mr John C. Robertson; Mr G. Bertram Shields; Mr John P. Sleigh; Mr R. D. 
Thom. Latraordinary Directors—Mr Harry Armour; Mr George Bean; Mr Thomas 
Blair; Mr John G. Dudgeon; Sir John R. Findlay ; Mr William Inglis; Mr Hugh 
M. Leadbetter; Mr A. B. Leitch; Mr A. D. Macdonald; Mr Peter MacIntyre ; 
Mr J. 'l’. M‘Laren; Mr George G. Mercer, J.P. ; Sir Hugh Shaw Stewart, Bart., C.B. ; 
. Mr Phipps O. Turnbull. Zon. Secretary—Mr Alexander Cross. Treaswrer—Mr 
David Wilson, D.Sc. Chemist—Mr J. F, Tocher, D.Sc. 


The late Hon. Neil Primrose, 


On the motion of the CHarrman, it was unanimously agreed to’ convey to the 
President of the Society, the Earl of Rosebery, the deep sympathy of the Directors 
with his Lordship on the death in action of his son, Captain the Honourable Neil 
Primrose. 

Supply of Superphosphate. 

The following letter, dated 23rd November, from the Board of Agriculture for 
Scotland, in reply tothe representation made at last Meeting of Directors, was 
submitted. 
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29 St AnDREW SquaRe, EDINBURGH 
23rd November 1917. 
THE SECRETARY, 
Highland and Agricultural Society of Scotland, 
8 George IV. Bridge, Edinburgh. 
Sir, 
Supply of Superphosphate. 


I am directed by the Board of Agriculture for Scotland to acknowledge the receipt 
‘of your letter of the 16th instant, and to state that there is a considerable shortage in 
the supplies of superphosphate available in this country. Satisfactory relief to the 
situation can only be obtained by the importation of a sufficient quantity of rock 
phosphate. The control of this material is in the hands of the Shipping Department 
and the Ministry of Munitions, and the Board have for some time been urging these 
Departments to procure the release of more tonnage for the shipment of sufficient 
quantities to this country. 

The Board are also collecting information regarding (1) the present allocation of 
superphosphate and other fertilisers throughout Scotland, and (2) the demand still 
unsatisfied in the various districts. As soon as sufficiently accurate information is 
available, the whole question of distributicn will be carefully considered in consulta- 
tion with the Phosphates and Potash Distribution Committee in London. 

I am to add that the position as regards the supply of superphosphate has consider- 
ably improved within the last week or so, and the Board are not without hope that 
quantities of this fertiliser up to the extent of last year’s demand may yet be available 
for Scotland. The Board are ‘watching the situation very carefully with a view to 
obtaining for Scotland as large a quantity of superphosphate as possible. 

I am, sir, your obedient servant, 

(Signed) CHas. WEATHERILL, 
Assistant Secretary. 


Demonstration of Tractors and Ploughs, &c. 


\ A Minute of Meeting of Implements Committee, dated 5th December, was sub- 
mitted. 

The Minute stated :.(1) Demonstration of Tractors and Ploughs—The Report by 
the Committee of Official Observers had been received, and copies were laid on the 
table. A preliminary statement of the expenses incurred showed that these would 
probably amount to about £1022, of which sum £350 would be met by the promised 
grant from the Board of Agriculture for Scotland. (2) Mechanical Drainage—The 
Committee had under consideration the remit from last Meeting of the Board to con- 
sider whether any useful steps could be taken to encourage the use of mechanical 
power for drainage purposes, Information had been obtained regarding a machine in 
use in the United States, and further consideration was postponed. 

A letter was read from the International Harvester Company, who were the 
largest exhibitors at the Demonstration, stating that they did not intend to claim 
repayment from the Society of the cost of carriage of their tractors. : 

Mr G. B. SHreLps, Convener, moved approval of the Minute and the adoption of 
the Report. With regard to the probable expenses, he pointed out that the original 
estimate of the cost was about £700, which estimate was based on the expectation 
that not more than twenty tractors would take part. The numbers, however, were 
one-third more, and the additional expense was in like proportion. He also expressed 
the Directors’ appreciation of the generous action of the International Harvester 
Company in forgoing their claim to expenses. 

The Minute was approved and the Report adopted. 

On the motion of Mr H. M. LrapBErTER, a cordial vote of thanks was accorded to 
the Committee of Official Observers for their Report, which he thought would be of 
great value to the agriculturists of the country. 


Science. 


Grass Disease amongst Horses.—A Minute of Meeting of Science Committee, dated 
5th December, was submitted and approved. 

The Minute stated that a letter ar been received from Mr Hugh Martin, Flower- 
dale, drawing attention to the prevalence, in certain districts of Forfarshire and 
Perthshire, of a disease affecting horses at grass, from which very serious losses had 
occurred during recent years. An investigation into the subject had been carried out 
by Professor Dewar and Mr T. M. Inglis, M.R.C.V.S., Forfar, and a copy of their 
Report was submitted. 
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The Minute recommended that Professor A. N. M‘Alpine, Botanist to the Society, 
and Dr J. F. Tocher, Consulting Chemist, be asked to visit the fields, examine the 
pastures, and collect all available data; and that Mr Martin be asked to form’a 
Local Committee of farmers who would point out the fields, and give all available 
information. 


Grants to Local Societies, 


A Report by the Shows Committee, dated 5th December, relating to Grants to 
Local Societies, was submitted and approved. 
< The Committee recommended seventeen districts for grants of £12 each; fifteen 

districts for three Silver Medals each; twelve districts for grants of £15 each for 
Stallions ; special grants of £40 for Highland Home Industries ; £20 to Kilmarnock 
. Cheese Show; two Medals to Ross-shire Crofters’ Club, and one Medal to East of Fife 
Entire Horse Society; £5 to Shetland Agricultural Society ; £3 each to Orkney, 
Sanday, North Uist, East Mainland, and West Mainland ; a Gold Medal and a Silver 
Medal to the British Dairymaids’ Association ; seventeen districts for two Medals 
each ; the usual Medals at Ploughing and Hoeing Competitions ; and five districts for 
two Medals each for Cottages and Gardens ; Long Service Medals and Certificates, 
ig ee the total sum offered in 1918 £569, against £239, 4s, 3d. awarded 
in 1917. 


Annual Show. 


It was agreed, on the recommendation of the Shows Committee, in view of the fact 
that Show arrangements usually came up for consideration at this Meeting, to 
formally minute that no arrangements be proceeded with for holding a Show in 1918. 


Potato-Lifting Implements. 


It was agreed, on the motion of Mr A. B, LeErrcoH, to remit to the Implements 
Committee to consider and report as to any steps which might be taken to improve 
potato-lifting machines, 


Finance. 


A Minute of Meeting of Committee, dated 5th December, was submitted. 

Dr David WILSoN, Convener, in moving the approval of the Minute, made an 
appeal to the Directors to do what they could to induce new members to join the 
Society. ‘There was not the same chance of obtaining new members as there was 
when the Annual Show was held, but he was sure the matter only required to be 
mentioned and they would all do what they could to increase the membership. 

The CHAIRMAN supported Dr Wilson’s appeal. 

The Minute was approved. 

In reply to a question by Mr G. B. Shields as to whether the subscriptions of 
members on Active Service were waived, the Secretary stated that this question had 
been considered by the Finance Committee early inthe War. It had been decided 
that in the case of members of the Society who were on Military Service, and who 
intimated this fact to the Secretary, the usual circulars calling for subscriptions 
would not be issued, and that these members would continue to receive the privileges 
of membership, although their subscriptions were in arrear. 


The Potato Crop. 


Mr James EtpeEr directed attention to the present unsatisfactory position in which 
farmers were placed with regard to the disposal of their crop of potatoes, and the 
injurious effect this was likely to have on the area planted next year. He said a 
suggestion had been made that a public meeting should be held to consider the 
matter. 

After discussion, it was agreed that the following Committee be appointed to con- 
sider the question, with powers to take joint-action with other Agricultural bodies if 
that were thought desirable: Mr Charles Douglas, D.Se,, Convener; Mr Harry 
Armour, Mr James Elder, Mr A. B. Leitch, Mr Peter MacIntyre, Mr Hugh Martin, 
Mr G. B. Shields, Mr R. D. Thom, and Mr.P. O. Turnbull. 


Meat Supplies, 


Mr Wittiam Exuior drew attention to the serious position of the meat supply of 
the country, and the action proposed to be taken by the Government in the immediate 
future, whereby every market and sale of fat stock in the United Kingdom would be 
abandoned. 
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On the motion of Dr Wixson, the following Watching Committee was appointed, 
with powers to call a special meeting of the Board or take such other action as they 
might consider desirable: Mr Charles Douglas, D.Sc., Convener ; Mr William Elliot, 
Mr A. B. Leitch, Mr Peter MacIntyre, Mr J. T, M‘Laren, Mr G. G. Mercer, Mr J. C, 
Robertson, and Mr G. B. Shields. | 


Price of Binder Twine. 


Mr Joun C. RoBertson referred to the greatly increased price of binder twine, 
which operated hardly on farmers, seeing they were expected to produce food as 
cheaply as possible. 

The CHAIRMAN said the Secretary would make inquiries and let them have such 
information as was available for consideration at next Meeting. 


MEETING OF DIRECTORS, 9ra JANUARY 1918. 


Mr CHaruEes Doueras, D.Sc., C.B., of Auchlochan, in the Chair. 


Present. — Vice-President —Sir Archibald Buchan Hepburn, Bart. Ordinary 
Directors—Mr William Carrick; Mr George W. Constable; Mr Alexander Cowan ; 
Mr Charles Douglas, D.Sc., C.B.; Mr James Elder; Mr John Elliot; Mr William 
Blliot ; Mr Alexander Forbes; Lord Forteviot ; Mr A. F. Irvine ; Mr Murray Little ; 
Mr John M‘Caig ; Mr William Mungall; Mr William Neilson; Mr Robert Park ; Mr 
John ©. Robertson; Mr G. Bertram Shields; Mr R. D. Thom; Mr Moffat S. Thom- 
gon. .Eatraordinary Directors—Mr Harry Armour; Mr Thomas Blair ; Mr John G. 
Dudgeon ; Sir John R. Findlay ; Mr Harry Hope, M.P. ; Sir Robert K. Inches ; Mr 
Hugh M. Leadbetter; Mr A. B. Leitch; Mr A. D, Macdonald; Mr Peter MacIntyre ; 
Mr J, T. M‘Laren; Mr George G. Mercer, J.P. ; Mr Robert H. N. Sellar; Sir Hugh 
Shaw Stewart, Bart., O.B.; Mr Phipps 0. Turnbull. Hon. Secretary—Mr Alexander 
Cross. Treasurer —Mr David Wilson, D.Sc. Chemist—Mr J. F. Tocher, D.Sc. 
Engineer —Professor R. Stanfield. Auditor—Mr Wm. Home Cook, C.A. 


Tractor Demonstration. 


A letter was read from Messrs Morris, Russell, & Co., Ltd., exhibitors of the Eros 
Tractor Attachment at the recent Demonstration, stating that they had decided them- 
selves to defray the cost of carriage of their tractor and plough. The Secretary was 
instructed to convey to them the thanks of the Directors for having so generously 
decided to forgo their claim for carriages. 


Price of Binder Twine. 


The SECRETARY reported that, in view of a question asked at last Meeting, he had 
communicated with Mr John Drysdale, Secretary of the Scottish Agricultural 
Organisation Society, with regard to the rumour that the Government was levying 
a tax or obtaining a profit on Binder Twine. Mr Drysdale wrote to Messrs Hood, 
Haggie, & Sons, Ltd., Newcastle-on-Tyne, and their reply was read to the Meeting. 
They stated that there was no truth whatever in the rumour. They further said that 
they would not be surprised to find that before the season was over the Government 
would actually be losing money on the price which they were charging for the fibre, 


Science. 
1. New VARIETIES OF AGRICULTURAL PLANTS. 


A Minute of Meeting of Science Committee, dated 9th January, was read. 

The Minute contained a statement by Mr James Elder, Convener of the Sub-Com- 
mittee appointed to meet the Board of Agriculture with regard to this matter. A 
summary of the statement will be found in the Minute of Proceedings at the General 
Meeting (page 462). 

On the motion of Mr James Exprr, the Minute was approved, and the Committee 
was continued to negotiate further with the Board of Agriculture for Scotland. 
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2. UTILISATION OF STRAW. 


A Minute of Meeting of Science Committee, dated 9th January, was read and 
approved. 

The Minute contained a statement of certain points discussed at a Joint-Meeting 
of a Sub-Committee with representatives of the Scottish Papermakers’ Association. 
These points are also referred to in the Minute of Proceedings at the General Meeting 
(page 462). 

Implements. 


A Minute of Meeting of Implements Committee, dated 9th January, was read and 
approved. 

Fhe Minute recommended: (1) Mechanical Drainage—That an inquiry be addressed 
to the U.S. Department of Agriculture as to the practical value of trench-digging 
machines as judged from the experience of America, together with a request for copies 
of any reports by the Department or the Agricultural Colleges on the subject. (2) 
Potaio-Lifting Machines—That the following Sub-Committee be appointed to con- 
sider possible improvements in potato-lifting machines, and to bring forward two or 
three alternative suggestions as to methods of attaining the object in view: Mr G. B. 
Shields, Convener; Mr A. B. Leitch, Mr J. T, M‘Laren, Mr R. H. N, Sellar, Mr D. M. 
Wallace, Dr David Wilson, Professor Stanfield, and the Secretary. 


Potato Orders.. 


Minutes of Meeting of Special Committee on Potato Orders, dated 14th December, 
and of Joint-Meeting of Committee with Committees of the Scottish Chamber of 
Agriculture and the National Farmers’ Union, dated 8th January, were submitted 
and approved. 

At the Joint-Meeting the following recommendations were adopted for transmission 
to the Food Controller and the Board of Agriculture for Scotland :— 


“Crop or 1917— 


“That the guarantee should apply to lots of one ton and over, and should not be 
restricted to four-ton lots. é 

‘¢ That unless the reasonable expectation created by the Prime Minister’s promise 
of £6 per ton be realised in practice, no future guarantee will be effective in giving 
the confidence necessary to secure the desired production. 

“That in order to make this guarantee effective the base prices fixed should be 
made compulsory mimimum prices. 

«¢That the Government should purchase, for its own purposes, potatoes in remote 
districts from which the‘cost of transport is high. 


“Crop oF 1918— 
‘‘That it is advisable that the price paid should be the same in Scotland as in 
England.” 
Cattle Orders. 


A Minute of Meeting of Special Committee, dated 28th December, was submitted. 

The Minute stated that the Committee, after carefully considering the recent Cattle 
Orders, and various objections which had been stated thereto, had decided not to 
make any recommendation to the Board of Directors at the present time. 

The CHAIRMAN, in moving approval, said the Committee had in view that the 
Government, and especially the Food Controller, were confronted with a great 
emergency, and they thought that, in the national interest, nothing should be done 
to disturb or make difficult the arrangemeuts in progress, 

The Minute was approved, 

Grain-Drying Sheds. 


Mr GEORGE W. CoNSTABLE moved the following motion which appeared under his 
name on the agenda :— 

“That the Directors of the Highland and Agricultural Society strongly urge 
upon the Board of Agriculture for Scotland the great necessity for furthering, by 
financial assistance or otherwise, the erection of ‘ Improved Grain-drying Sheds’ 
throughout Scotland, in order to safeguard the large amount of grain which they 
insist on being grown this year.” 

Mr Constable reminded the Directors that a large quantity of grain was, owing to 
unfavourable weather last harvest, rendered unfit for human food, particularly in the 
West of Scotland. The result of this was not only a loss to farmers, but a loss to 
the nation at a time when it could not afford it. Much of this loss could have been 
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avoided by a more general use of improved grain-drying sheds or rack sheds. He 
explained the construction of the sheds, and showed photographs, and also dealt with 
the cost of erection. 

Mr Joun ELLIOT seconded. 

After discussion it was agreed, on the suggestion of Dr WiLsoNn, who pointed out 
the undesirability of stating to the Board of Agriculture that any particular type of 
shed or rack was required, to remit the motion to the Implements Committee to con- 
sider the whole matter, and report to next Meeting. 


Wool Clip of 1918. 


A letter was read, dated 22nd December, from Mr Peter MacIntyre, Tighnablair, on 
behalf of several flockmasters in Scotland, inviting the Society to take joint-action 
ae one agricultural bodies in considering prices to be suggested for the Wool Clip 
ta) : 

Mr MacIntyre explained that the Financial Secretary to the War Office had re- 
quested four representatives from the Wool Advisory Committee to meet him in 
London on the 18th inst., and it had been suggested that that would be a good 
opportunity for the agricultural bodies to lay their views as to prices before the 
Financial Secretary. The Scottish Chamber of Agriculture had appointed representa- 
tives, and it was understood that the National Farmers’ Union would do so on the 
following day. : 

Mr J. T. M‘LAREN moved that Mr Peter MacIntyre and Mr John Elliot be asked to 
represent the Society at the proposed Meeting. 

Mr JoHNn C. RoBErrTson seconded, and this was unanimously agreed to. 


Proportional Representation. 


The CHAIRMAN said the Board had always kept itself apart from party politics, but 
the question of Proportional Representation, which it was proposed to introduce into 
the Representation of the People Bill, was one which vitally affected the legitimate 
influence of agriculture in the election of representatives to Parliament. The Bill as 
it stood was generally believed to have a somewhat adverse influence on agricultural 
constituencies, because it threw so many burghs into the counties in which those were 
situated. He accordingly thought it was right to bring this question before the 
Directors for consideration. 

Sir HuaH SHaw SrEwaRt, Bart., said the question as to the voice of agriculture 
being heard in Parliament was a critical one for the future. Under the new Bill a 
member of Parliament would have the voice of his urban constituents much louder 
in his ear than that of his rural constituents, for the simple reason that as the con- 
stituencies were now arranged, the burgh electors were largely in excess of the rural 
electors. He did not propose that agriculturists should ask for any special privilege 
or consideration, but it was right that they should ask for a fair share of attention 
being given to the agricultural interest in Scotland. 

Lord ForTEvior suggested that the best course would be to petition the House of 
Lords in favour of the principle of proportional representation. 

It was unanimously agreed to send a petition as suggested, and to telegraph the 
decision of the Directors to Lord Selborne. 


MEETING OF DIRECTORS, 6TH FEBRUARY 1918. 


Mr Cuaries Dovetas, D.Sc., C.B., of Auchlochan, in the Chair. 


Present.—Ordinary Directors—Mr George W. Constable ; Mr Alexander Cowan ; 
Mr Charles Douglas, D.Sc., C.B.; Mr William Elliot ; Mr Alexander Forbes; Lord 
Forteviot; Mr A. F. Irvine; Mr Murray Little ; Mr James M‘Queen; Mr Hugh 
Martin; Mr William Mungall; Mr Robert Park; Mr John C. Robertson ; Mr G. 
Bertram Shields; Mr D. A. Stewart; Mr R. D. ‘hom, Extraordinary Directors— 
Mr Harry Armour; Mr Thomas Blair; Mr John G. Dudgeon ; Sir John R. Findlay; 
Mr A. B. Leitch; Mr A. D, Macdonald; Mr Peter MacIntyre ; Mr George G. 
Mercer, J.P. Hon. Secretary—Mr Alexander Cross. Treasuwrer—Mr David Wilson, 
D.Sc. Chemist—Mr J.F. Tocher, D.Sc. Hngineer—Professor R. Stanfield. 
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The late Mr Charles Howatson of Glenbuck. 


Before proceeding with the business of the Meeting, the CHAIRMAN referred in 


sympathetic terms to the loss which the Society had sustained through the death 
of Mr Charles Howatson of Glenbuck, whose name, he said, would ever be held in 
remembrance amongst Scottish stockbreeders. He submitted the terms of a Minute 
expressing the Directors’ appreciation of the services rendered by Mr Howatson to 
the Society, the regret with which they had received the intimation of his death, 
and their sympathy with Mrs Howatson and the family of the deceased in their 
bereavement. 

The Minute was unanimously adopted, the Directors present upstanding, and the 
Secretary was instructed to send an extract thereof to Mrs Howatson. 


Science. 


A Minute of Meeting of Science Committee, dated 6th February, was submitted 
and approved. 

The: Minute recommended that the Schedule of Unit Values of Manures and 
Feeding-stuffs be issued as usual, together with the statement which appeared last 
year that the Schedule was issued for the sake of continuity, and should not be used 
for the purposes to which it had been put in pre-war times. It was further agreed 
that the Schedule should not be sent out for a month, or until the new Order bearing 
on Feeding-stuffs, which it was anticipated would be shortly available, had been 
issued. The prices to be inserted were generally those fixed as maximum prices by 
the Government Orders in force at the date of issue of the Schedule. 


Drying-Sheds or Racks, 


A Minute of Meeting of Implements Committee, dated 6th February, was submitted 
and approved. 

The Minute recommended the appointment of the following Sub-Committee to 
meet with the Board of Agriculture for Scotland to discuss the question of encourag- 
ing the erection of Grain-Drying Sheds or Racks throughout the country: Mr G. B. 
Shields, Convener ; Mr Charles Douglas, Mr G. W. Constable, Mr John Elliot, and 
Professor Stanfield. 

Potato Orders. 


The SzorETARY read (1) Recommendations adopted at a further Joint-Meeting of 
Committees representing the Highland and Agricultural Society, the Scottish 
Chamber of Agriculture, and the National Farmers’ Union, held on 5th February ; 
and (2) letter from Mr William Henderson of Lawton, with copy of Resolutions 
passed at a public meeting of farmers held at Perth on 18th January. 

The Recommendations, adopted at the Joint-Meeting above referred to, were as 
follows :— 


‘Crop oF 1918— 


“That if it be desired to increase the potato crop in Scotland in 1918, the prices 
suggested by the Food Controller appear to be inadequate for that purpose, especi- 
ally keeping in view the cost of production, and the Meeting suggests, in lien 
thereof, the following prices for sound ware potatoes :— 


“£5 for Second Earlies  . ~ . September and October. 
“ £5, 10s. for Main Crop . ; . November and December. 
sf oe 15s hc os . 3 2 SReOry. 

es . . 3 c ebruary. 

SEB IDS ee a: : . March. 


SCO, LOS ine “4 Apri and onwards. 


“That farmers be allowed to distribute their ware and seed potatoes at the prices 
allowed to merchants.” 


The CHaIRMAN pointed out that the Members of the Committee which took part 
in this Joint-Meeting were appointed with full powers to act in conjunction with 
other bodies, and that their recommendations were submitted merely for informa- 
tion, and in order that the Directors might, if they so desired, appoint two members 
to take part in the Meeting with the Food Controller on Tuesday next. 

‘The following Directors were appointed as the Society’s representatives on the 
proposed Joint-Deputation: Mr Charles Douglas and Mr James Elder. In case Mr 
Elder could not attend, Mr Harry Armour was appointed as reserve. 


Cattle Orders. 


A Minute of Meeting of Special Committee on Beef Prices, dated 6th February, 
was submitted, : 
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The Minute recommended that the Directors represent to the Food Controller that 
the present system of grading of fat cattle is creating considerable inequalities of 
price, and that power should be given to graders to fix prices within the various 
recognised grades. 

The CHAIRMAN, in moving adoption of the Minute, said it was quite generally 
recognised that with the grading as at present carried out great inequalities existed. 
Animals of very different value came into the same grade, and animals of nearly 
similar value were valued at a difference of 5s. per ewt. because one fell a little belo 
and the other a little above the fixed standard. 

The Minute was approved, and the Secretary was instructed to forward the repre- 
sentation to the Food Controller. 


Live Stock (Restriction of Slaughter) Order. 
1. Hirer CALVES OF AYRSHIRE BREED. 


The Directors considered the remit from the Anniversary General Meeting with 
regard to the prohibition of the slaughter of heifer calves of the Ayrshire breed. 

The CHAIRMAN reminded the Directors that the considerations which required to be 
kept in view were that it was impossible in many districts of the country to rear all 
the heifer calves, as no accommodation was available for that purpose ; and further, 
that the rearing of these calves would entail a very great waste of milk and the 
employment of an amount of labour which at present was not available. A consider- 
able proportion of Ayrshire heifer calves were not suitable for rearing for dairy 
purposes, and they would never have any beef value to compensate for the food 
consumed in rearing them. 

It was unanimously agreed to represent to the Food Controller that heifer calves 
of the Ayrshire breed be excluded altogether from the operation of the above Order 
(as is at present done in the case of bull calves), or, alternatively, that the Order be 
made inapplicable to all heifer calves born before the first of April. 


2. SLAUGHTER OF LAMBS. 


The Directors considered the Order prohibiting the slaughter of lambs before the 
15th of June, but decided, in view of recent modifications of the Order, not to take 
any action at present in the matter. 


Wool Clip, 1918. 


Mr Peter MacIntyrg, Tighnablair, reported that the representatives appointed by 
the Society had had a Joint-Meeting with representatives of the Scottish Chamber 
of Agriculture and the National Farmers’ Union of Scotland on 23rd January, when 
certain recommendations regarding, the price to be paid in 1918 were adopted and 
forwarded to Mr H. W. Foster, M.P., the Financial Secretary to the War Office. If 
these recommendations were adopted, it would not be necessary to take further 
action, but if the suggested prices were not agreed to in substance, Mr Foster would 
be asked to receive a joint-deputation on the subject. 


Proportional Representation. 


The SECRETARY read a letter on the above subject from the Secretary of the Central 
Chamber of Agriculture. 

The CHAIRMAN said he thought the matter was now out of the sphere of practical 
politics, and that nothing more could be done. 

It was decided to take no action. 


Mechanical Drainage. 


A letter was read from the Board of Agriculture for Scotland, dated 28th January, 
stating that the Board was prepared to offer a sum of £100 as a premium for the 
best mechanical invention suitable for executing land drainage, provided the Society 
would agree to allocate an equal amount for this purpose. The letter was remitted 
to the Implements Committee for consideration and report. 


Agricultural Labourers and Extra Time. 


A communication was submitted from the Board of Agriculture for Scotland, dated 
17th January, with a form of resolution to the effect that a full day’s work should 
be worked by all agricultural labourers on Saturdays, and that, on other week-days, 
work should be continued for one hour longer each day, and suggesting that such 
extra time should be paid for at the rate of time and a half. 
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The CHAIRMAN said he thought the letter referred to a state of matters which did 
not exist in Scotland as it did in other parts of the country. Personally, he would 
hesitate to suggest that agricultural workers in Scotland should be urged to work 
harder than they were doing. The general experience was that the men on the 
farms were doing their best, and to press them for more would not be a useful 
proceeding. He suggested that no action be taken. 

Dr DavID WILSON seconded. 


Lord FoRTEVIOT pointed out that the letter did not ask that every one should be 


compelled to work extra time; it merely asked them to consider whether it was 
possible. In his own part of the country the men were willing to work longer if 
required, and he did not think that the resolution would do any harm. 

After some further discussion, as there was no counter-motion, the Chairman’s 
suggestion was agreed to, and it was decided that no action be taken. 


Sanding Committee on Government Orders. 


The CHAIRMAN said he proposed to ask the Directors, at their next Meeting, to 
consider a matter of much importance. They were finding it more and more difficult 
to deal, without any established machinery, with the various Orders, restrictions, 
and regulations which were being showered upon them. So far they had dealt with 
these by appointing Committees, and he did not suggest that these Committees had 
dealt otherwise than well with the matters brought before them. On the other hand, 
the setting up of special Committees to deal with special subjects probably gave the 
Board less opportunity of maintaining a continuity of policy. Such a Standing Com- 
mittee would contain certain ex officio members, and one member from each of the 
Show Districts should have a place on it, so that questions of local interest could 
be considered. He had not yet arrived, in his own mind, at any decision as to 
what such a Committee should be called, but suggested that the nearest approach 
to an unobjectionable name would be the “‘ Parliamentary Committee,” as it would 
deal with matters brought forward under the authority of Parliament. He thought 

-it right to give full notice of his intention to bring forward this subject for discussion 
at next Meeting./ 


(At this stage the Board sat in Committee.) 


Finance. 


A Minute of Meeting of Committee, dated 6th February, was submitted and 
approved. 

The Minute recommended (1) that in future notices of General Meetings be sent by 
post to individual members, and, in the case of the January Meeting, a copy also of 
the Summary of the Accounts ; (2) that an application by Mr William Henderson of 
Lawton that the Society defray the whole or part of the expenses, amounting to 
£68, 8s. 5d., of the deputation to Lord Rhondda in the autumn of last year with 
regard to live stock orders, be left to the decision of the Board of Directors. 

It was explained with regard to the latter item that the expenses of this Society’s 
two representatives on the deputation had already been paid. The sum in question 
represented the expenses of other delegates who were not appointed by any organised 
body, and therefore had no one to look to for their outlays. 

After full consideration and discussion— 

Mr WILLIAM ELLIoT moved that the expenses be not paid. 

Mr Murray LITTLE seconded. 

Mr JouN C. ROBERTSON moved that the expenses be paid. 

Mr ALEXANDER Cross seconded. 

Ona ee. Mr Elliot’s motion that the expenses be not paid was carried by 12 
votes to 8. 

It was remitted to the Finance Committee to consider as to paying part of the 
outlays for postages, telegrams, &c., ineurred by the Convener of the deputation. 


Price of Hay. 


Mr G. B. SureLps drew attention to the fact that the price of next season’s hay 
had not been fixed, and stated that if this were not done soon hay would be in a bad 
position next year. 

The CHAIRMAN said the Chamber of Agriculture had asked the Scottish Forage 
Committee to receive a deputation, and he was prepared to arrange for such a 
deputation being received, and would ask the Society to send representatives. 


It was unanimously agreed that the representatives of the Society be Mr G. B. 
Shields and Mr Harry Armour. 


la 
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MEETING OF DIRECTORS, 6TH MarcH 1918. 


Mr Cuarues Douauas, D.Sc., C.B, of Auchlochan, in the Chair. 


Present.—Ordinary Directors—Mr George W. Constable ; Mr Alexander Cowan ; 
Mr Charles Douglas, D.8c., C.B.; Mr James Elder; Mr John Elliot; Mr William 
Elliot ; Mr Alexander Forbes; Mr A. F. Irvine; Mr Murray Little ; Mr John M‘Caig ; 
Mr James M ‘Queen; Mr Hugh Martin; Mr Moffat S. Thomson. atraordinary 
Directors—Mr Harry Armour; Mr Thomas Blair; Sir John R. Findlay; Mr Hugh 
M. Leadbetter; Mr A. D. Macdonald; Mr Peter MacIntyre; Maclachlan of Mac- 
lachlan; Sir Hugh Shaw Stewart, Bart., C.B.; Mr Phipps 0. Turnbull. Hon. 
Secretary—Mr Alexander Cross. Treaswrer—Mr David Wilson, D.Sc. Chemist— 
Mr J. F. Tocher, D.Sc. —Hngineer—Professor R. Stanfield. Awditor—Mr William 
Home Cook, C.A. 


Letters. 


St Kilda.—A letter, dated 7th February, from Mr A. Mackinnon, Missionary at 
St Kilda, was read, thanking the Society for the new potato and oat seed which had 
re sent to the island, and stating that excellent results had been obtained from 

oth. 

Forestry,—A letter, dated 15th February, from the Secretary of the Royal English 
Arboricultural Society, forwarding copy of a resolution regarding the Report of the 
Forestry Sub-Committee of the Reconstruction Committee, was remitted to the 
Forestry Committee for consideration and report. 

Education Bill.—A letter, dated 2nd March, from the Secretary of the Morayshire 
Farmer Club, with regard to the new Education Bill, was remitted to the Law and 
Parliamentary Committee for consideration and report. 

Sale of Stock by Dead Weight.—A letter, dated 4th March, from the Secretary of the 
Dalkeith Agricultural Society, with accompanying resolutions regarding the proposed 
compulsory sale of stock by dead weight, was remitted to the Law and Parliamentary 
Committee for consideration and report. 

Pig-Rearing.—The Secretary reported that a letter had been received on 2nd 
March from the Live Stock Commissioner for Scotland, inviting the Society to nomi- 
nate two representatives with some knowledge of pig-rearing and breeding to attend 
a Meeting of the Scottish Central Live Stock Advisory Committee in Glasgow on 
5th March: ‘To this the Secretary had replied that the time allowed was not suffi- 
cient’ for the necessary steps to be taken to nominate representatives. The Board 
approved of the reply sent. 


Iinplements. 


A Minute of Meeting of Committee, dated 6th March, was submitted and approved. 

The Minute dealt with the following subjects: (a) Mechanical Drainage—The 
letter from the Board of Agriculture for Scotland stating the Board were prepared to 
offer a sum of £100 as a premium for the best mechanical invention suitable for exe- 
cuting land drainage, provided the Society would agree to allocate an equal amount 
for this purpose, was considered ; but in view of the fact that information regarding 
machines of this type in use in America had not yet come to hand, it was agreed to 
defer further consideration until next Meeting. (6) Grain-Drying Sheds—The Sub- 
Committee appointed at last meeting had had an interview on 1st March with the 
Board of Agriculture for Scotland, when they discussed the question of encouraging 
‘the erection of grain-drying sheds throughout the country. The suggestions put 
forward by the Sub-Committee were to the effect that funds for the erection of grain- 
drying sheds should be advanced on loan from the Permanent Improvement Fund at 
a tate which would make the annual payment to meet sinking fund and interest 
approximately equal to the pre-war rate, any deficit being made good by a grant 
from the Treasury. The Sub-Committee’s suggestions were most favourably received 
by the Board, and they were assured that the proposals they had submitted would 
be strongly pressed upon the Government. 


Law and Parliamentary Committee. 


In accordance with notice given at last Meeting the CHAIRMAN moved—‘“ That the 
Directors appoint a Standing Law and Parliamentary Committee to report to the 
Board on legislative and administrative matters affecting agriculture ; to deal with 
snbjects referred to it by the Board ; and to consult as it may think necessary with 


members of the Society.” : 


454 PROCEEDINGS AT BOARD MEETINGS, 


In submitting the motion the Chairman said he hoped the Board would agree 
that the time had arrived when the appointment of such a Committee was desirable. 
The degree of State intervention in agriculture had enormously increased, and was 
likely for some time to be maintained. The Society could not fully discharge its 
duty to agriculture without dealing with such matters more generally and regularly 
than had been their practice in the past. Their members expected and desired it, 
and ere was no body which could more usefully influence these matters than that 
Board. 

The Motion was unanimously agreed to. 

The CHaIRMAN moved that the Committee consist of three members ex offciis 
(Chairman, Honorary Secretary, and Treasurer), one Director from each Show 
este appointed by the Board, and four other Directors appointed by the 

oard. 

Mr PETER MacINtTyRE seconded, and this was agreed to. 

The members of the Committee for the current year were then appointed as 
follows: Mr Charles Douglas, D.Sc., C.B., Mr Alexander Cross, Dr David Wilson, 
Mr William Elliot, Mr James Elder, Mr John C. Robertson, Mr George W. 
Constable, Mr R. H. N. Sellar, Mr Peter MacIntyre, Mr R. D. Thom, Mr John 
M‘Caig, Sir Hugh Shaw Stewart, Bart., C.B., Lord Forteviot, Sir Archibald Buchan 
Hepburn, Bart., and Mr Murray Little. 


Potato Orders. 


The CHAIRMAN reported that the joint-deputation, representing the - Society, 
the Scottish Chamber of Agriculture, and the National Farmers’ Union of 
Scotland, had met the Food Controller on 12th February, and the representations 
agreed to at the previous meeting of the Board were duly submitted to him. 
Special stress was laid on the necessity for active steps being taken to redeem 
the pledge that was given regarding the 1917 crop. If this were not done it 
would be regarded as a breach of faith. A verbal assurance was received that 
the pledge would be implemented. 


Seed-Testing Station. 


A letter, dated 8th February, from the Board of Agriculture for Scotland, 
was submitted, in which it was stated that the Board proposed to establish a 
station in Scotland for testing and registering varieties of farm crops. This 
decision had been arrived at as a result of the representations of the Highland 
and Agricultural Society. The Board had obtained sanction to acquire a sufficient 
area of land for the extended growth of different varieties of plants, and they proposed 
to control the Registration Station with the advice and assistance of a Representative 
Committee. 

The letter invited the Society to send two representatives to a Conference, on 20th 
February, to consider the arrangements for the organisation of the station, and it was 
reported that Dr Wilson and Mr James Elder had attended that Conference on behalf 
of the Society. 

Dr WILson reported on the proceedings at the Conference, and said they would all 
agree that such a station was greatly needed in this country. It was satisfactory 
that funds had been obtained from the Government for the purpose. he intention 
was to rent a farm of 200 acres of good uniform land. If any member knew of such 
a farm to let, the Board of Agriculture would be glad to hear of it. 


Fiars Prices. 


The SECRETARY reported that he had had a verbal message to the effect that the 
Secretary for Scotland would be glad to receive a deputation, if the Society had 
any further representations to put forward with regard to the fixing of fiars prices. 
It was agreed to represent to the Secretary for Scotland that the Board adheres 
to the view that it is not at present desirable to do more than give effect to the 
recommendations of the Fiars Prices Committee. They recognised that these 
recommendations constituted only a temporary solution, but they did not think 
that a permanent arrangement could at present be arrived at owing to the difficulty 
of foreseeing the probable future course of prices. 

Milk. 

A letter, dated 27th February, from the Committee on the Production and 
Distribution of Milk, was submitted, together with copies of the First and Second 
Interim Reports issued by the Committee. The letter contained an invitation 
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to the Society to appoint representatives to meet the Committee and discuss with 
them the problems associated with the present position and the future development 
of the dairying industry. In the event of these representatives being appointed, 
it was suggested that a Memorandum, dealing briefly with the points which the 
Society desired to bring to the notice of the Committee, should be forwarded 
beforehand. ‘ 

The CHAIRMAN stated that the prices of milk fixed for April and May respectively 
of 1s. 6d. and 1s. per gallon, had been arrived at by persons who were for the most 
part conversant with the conditions prevailing in England, which were very different 
from those in Scotland. In Scotland, April and the first two weeks of May were the 
most costly period of the year for the production of milk. He suggested that the 
Board should represent to the Food Controller and the Board of Agriculture for 
Scotland that in April the maximum price should be not less than 1s. 9d. per gallon, 
and in May 1s. 6d. per gallon. 

Mr Joun M‘Caia seconded, and this was unanimously agreed to. 

The Chairman and Mr John M‘Caig were appointed as the Society’s representatives 
to meet the Committee on the Production and Distribution of Milk, and it was 
remitted to the Law and Parliamentary Committee to prepare a Memorandum on 
the subject, if this were thought desirable. 


Exemption of Veterinary Students. 


A letter, dated 28th February, from the Secretary of the Royal College of Veterinary 
Surgeons, was submitted, with regard to the release and exemption of veterinary 
students, in order that they may complete their professional studies. Accompanying 
the letter was the copy of a long correspondence on the subject between the College 
and the War Office and the Ministry of National Service. 

Lee matter was remitted to the Science Committee for consideration and 
report. 


Heifer Calves of Ayrshire Breed. 


In reply to Mr John M‘Caig, the SzcreTarRy stated that no reply had been received 
to the Board’s representations to the Food Controller as to the prohibition of the 
slaughter of heifer calves of the Ayrshire breed. 

The Secretary was instructed to write to the Food Controller, expressing the 
surprise of the Directors that no reply had been received, aud asking for a reply 
at an early date. 


(At this stage the Board sat in Committee.) 


Finance. 


A Miuute of Meeting of Committee, dated 6th March, was submitted and 
approved. 

The Minute recommended that a grant of £50 be given to the Scottish Women’s 
Rural Institutes, the sum to be paid to the Secretary of the Central Committee 
which is proposed to be formed. 


Visits of Overseas Soldiers. 


The SECRETARY drew attention to a request which he had received that the Society 
should make arrangements whereby members of the Overseas Forces, while on leave, 
should have an opportunity of visiting and inspecting some of the famous studs and 
herds in this country. A formal application to this effect would probably be received 
from the Commanding Officer of the New Zealand Division in France before next 
Meeting of the Board. ( ; 

The Directors regarded the proposal favourably, and remitted to a small Committee, 
consisting of Mr J. T. M‘Laren, Mr G. B. Shields, and the Secretary, to make any 
preliminary inquiries and arrangements, with a view to the matter being fully con-— 
sidered at next meeting of the Board. 
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GENERAL MEETING, 6ra JUNE 1917. 


Sir Ropert K, Incugs, Vice-President, in the Chair. 


New Members. 
Eleven candidates were balloted for and admitted Members of the Society. 


Election of Office-Bearers. 


The following noblemen and gentlemen were elected office-bearers of the Society for 
the year 1917-18 :— 

President—The Earl of Rosebery, K.G., K.T., Dalmeny Park, Edinburgh. 

Vice-Presidents—The Marquis of Linlithgow, Hopetoun House, South Queens- 
ferry ; Sir Archibald Buchan Hepburn of Smeaton, Bart., Letham, Haddington ; The 
Right Hon. Sir John Lorne MacLeod, Lord Provost of Edinburgh, 72 Great King 
Street ; Colonel Wardlaw Ramsay of Whitehill, Rosewell. 

Ordinary Directors—1914: Mr G. Bertram Shields, Dolphingstone, Tranent ; Mr 
A. F. Irvine of Drum, Drumoak; Colonel G. J. Fergusson-Buchanan of Auchen- 
torlie, Bowling ; Mr James M‘Queen of Crofts, Dalbeattie; Mr D. A. Stewart, Loch- 
dhu, Nairn; Mr R. D. Thom of Pitlochie, Gateside; Mr William Elliot, Lanark ; 
Mr George W. Constable, Traquair Estate Office, Innerleithen. 

1915.—Mr John P. Sleigh, St John’s Wells, Fyvie ; Mr William Carrick, The Baad, 
Stirling; Mr Murray Little, Summerhill, Annan ; Mr P. B. Macintyre, Findon Mains, 
Conon Bridge; Mr William Mungall of Transy, Dunfermline; Major W. T. R. 
Houldsworth, Kirkbride, Maybole; Mr Samuel Strang Steel of Philiphaugh, Selkirk ; 
Mr James Elder, Athelstaneford Mains, Drem. 

1916.—Brig.-General Archibald Stirling of Keir, M.P., Dunblane; Major F. J. 
Carruthers of Dormont, Lockerbie ; Lord Lovat, C.B., D.S.0., &c., Beaufort Castle, 
Beauly ; Mr Hugh Martin, Flowerdale, Kinrossie, Perth; Mr Duncan M. Wallace, 
Paton Street, Glasgow ; Mr John Elliot, Meigle, Galashiels; Mr Robert Park, Brun- 
stane, Portobello; Major Alexander T. Gordon of Newton, Insch. 

1917.—Mr John M‘Caig of Belmont, Stranraer ; Mr John ©, Robertson, Fodderty, 
Dingwall; Lord Forteviot, Dupplin Castle, Perth ; Mr Charles Douglas, D.Sc., of 
Auchlochan, Lesmahagow ; Mr Moffat S. Thomson of Lambton, Spotsmains, Kelso ; 
Mr Alexander Cowan, Valleyfield, Penicuik ; Mr Alexander Forbes, Rettie, Banff ; 
Mr William Neilson, Haining Valley, Linlithgow. 

Extraordinary Directors—Mr Harry Armour, Niddrie Mains, Winchburgh ; Mr 
Hugh M. Leadbetter, Knowesouth, Jedburgh ; Mr Robert Macmillan of Holm of 
Dalquhairn, Woodlea, Moniaive; Mr George Bean, West Ballochy, Montrose; 
Mr A. B. Leitch, Inchstelly, Alves, Forres; Mr Peter Macintyre, Tighnablair, 
Comrie; Mr J. T. M‘Laren, The Leuchold, Dalmeny ; Maclachlan of Maclachlan, 
Castle Lachlan, Strachur; Mr Robert H. N. Sellar, Battlehill, Huntly ; Sir Hugh 
Shaw Stewart, Bart., C.B., of Greenock and Blackhall, Ardgowan, Greenock ; Mr 
‘\homas Blair, Hoprig Mains, Gladsmuir; Mr J. G. Dudgeon, Easter Dalmeny, 
Dalmeny ; Mr John R. Findlay of Aberlour, 27 Drumsheugh Gardens, Edinburgh ; 
Mr Harry Hope, M.P., Barneyhill, Dunbar; Sir Robert K. Inches, 2, Strathearn 
Road, Edinburgh; Mr William Inglis, Bonnington Park House, Newhaven Road, 
Edinburgh ; Mr A. D. Macdonald, Yester Estates Office, Gifford; Mr A. J. Meldrum 
of Dechmont, Uphall; Mr George G. Mercer, J.P., Southfield, Dalkeith ; Mr Phipps 
O. Turnbull, Smeaton, Dalkeith. 

Treasurer—Mr David Wilson, D.Sc., of Carbeth, Killearn. 

Honorary Secretary—Mr Alewander Cross of Knockdon, 19 Hope Street, Glasgow. 
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Prices of Agricultural Products. 


My James Exper reported that the Directors had carefully considered the various 
Orders and Regulations that had appeared from time to time fixing the prices of, and 
regulating dealings in, agricultural products, as these appeared to affect the interests 
of members of the Society, and had made representations to the proper authorities 
when such action was considered desirable. In particular, mention might be made 
of the following :— 

Wool Clip, 1917.—The Directors appointed Mr John C. Robertson, Fodderty, to 
represent the Society on a deputation which was received by Mr H. W. Forster, M.P., 
Financial Secretary to the War Office, with regard to the price to be fixed for the 

- Wool Clip of 1917. As a result of the representations made by this and other bodies, 
the price was subsequently fixed at a figure which, it was believed, had given general 
satisfaction. 

_ Hay, Straw, Potatoes, and Milk.—The following resolutions were adopted regard- 
ing the prices of these products, and forwarded to the Board of Agriculture for 
Scotland, the Food Controller, and the Forage Committees :— 

General.—That if it be found necessary to fix maximum prices as between private 
buyers and sellers, these should be fixed only for sale to the consumer, producers and 
dealers being left free to adjust prices between themselves. Further, that it be open 
to any producer to sell direct to a consumer at the retail price. Hay and Straw.— 
(1) That in fixing the retail prices of hay and straw due regard be had to the prices 
of other feeding-stuffs. (2) That in the case of hay the increases in price should be 
continued beyond the present date, an additional 5 per cent being given at 1st June, 
and a further 5 per cent at lst August. Potatoes.—In view of the fact that a mini- 
mum price for the 1917 crop has been already fixed, and that a positive undertaking 
from the Prime Minister has been given that no maximum price will be fixed without 
the approval of the Board of Agriculture, it was agreed to represent to the Board of 
Agriculture for Scotland that before approving of any such maximum price they give 
the Directors of this Society an opportunity ot expressing their views on the subject. 
Milk.—(1) That if a maximum price be fixed for milk, due regard be had to the cost 
of production. (2) That in view of the extreme national importance of maintaining 
a sufficient supply of milk, and the great and increasing difficulties incidental to its 
production, the Directors are of opinion the price fixed should be a liberal one. 


Motor Implements. 


Mr Purpes 0. TURNBULL submitted the following Report by the Convener of the 
Implements Committee, Mr G. Bertram Shields :— 

“T have to report that the Directors continue to watch closely the development of 
motor implements for work on the land. In N ovember last a small Sub-Committee 
was appointed to visit farms where these implements were at work, so as to obtain 
first-hand information as to their capabilities under ordinary farm conditions. It 
was hoped that the findings of the Committee would be of value to members of the 
Society who might contemplate purchasing these implements. 

“The exceptionally unfavourable weather conditions prevailing during the winter 
months gave the Sub-Committee few opportunities of inspecting motor ploughs at 
work during December, January, and February, but visits were paid to several 
farms in the North, including two in Aberdeenshire and four in Morayshire. 

“(Tn the meantime the Government had found it necessary to take over the control 
of all motor ploughs and tractors, either manufactured in this country or imported, 
and the purchase of these by private individuals became practically impossible. The 
ploughs and tractors commandeered by the Government were allocated by the Board 
of Agriculture to the various County Food Production Committees for use within 
their respective areas. This complete change in the circumstances under which the 
Sub-Committee was appointed appeared to them to’ justify their discontinuing 
further investigation, on the lines indicated, in the meantime. They felt that it 
would be of little value to members of the Society to report on the capabilities of 
motor ploughs and tractors at present at work in Scotland when these could not be 
purchased by private individuals. In view of the anticipated rapid evolution of the 
agricultural motor in the future, it seemed desirable to await further developments 
and improvements, so that when these implements again became available for 
purchase by farmers, the Committee might be able to supply them with up-to-date 
information. 

‘ Por these reasons the Sub-Committee has not yet seen fit to present a Report. 
As Convener, however, I may be permitted to mention certain general impressions 
derived from our investigations. 

“¢None of the machines at present at work in this country can be regarded as 
having attained perfection, either in construction or suitability to farming conditions 
in Scotland.. Some, however, are capable of overtaking a considerable amount of 
useful work provided weather and soil conditions are favourable. It must be fully 
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recognised that a tractor cannot be used on the land during wet weather. It is 
therefore evident that during a considerable part of each year the tractor will be 
unemployed. The months in which most use will be. found for it are October, 
November, March, April, and May. These periods may be extended by using it for 
harvesting purposes, threshing and road work, but it is unsuited to drill cultivation 
during the late spring and summer months, and its use on the land in winter is 
dependent entirely on the state of the weather. - 

“A tractor of medium power and weight, say 16 to 24 h.p. and weighing from 
25 to 45 cwt., of which there are several types in use in Scotland at the present 
time, is capable of drawing a three-furrow plough, except on stiff land and where the 
gradients exceed 1 in 15 or 20. It will plough 5 to 6 acres per day of 10 hours, using 
about 20 gallons of paraffin for the work, besides lubricating oil and a little petrol 
for starting. It may be added that this acreage will probably not be maintained as 
a daily average over an extended period, and the amount of paraffin consumed by 
different tractors varies very considerably. With a suitable plough, of which there 
are several on the market, the work done is quite satisfactory. Where earth-fast 
stones are present, a plough with movable bar-points is of great advantage, as the 
bar-points bend on impact, thus saving the sock, and the points may be withdrawn 
and hammered straight with little difficulty. The use of suitable spring attachments 
between the tractor and plough, and the introduction of special links which yield on 
being subjected to undue strain, has been found by some to further limit the risk 
of breakages. 

“This type of tractor is also well adapted for grubbing and cultivating, and may 
be used to pull two binders in harvest, and, with suitable waggons, for leading. On 
one farm where a 24 h.p. tractor was so used the farmer explained that he had been 
able to reduce his horses from five to three pairs without limiting his cultivation. 
The majority of these tractors are unsprung, and are therefore quite unsuitable for 
road haulage. 

“In addition to the foregoing type of tractor, there is the heavier, higher-powered 
tractor, and the small self-contained plough. The latter, fitted with a two-furrow 
plough, is capable of doing good work, but the general experience has been that it 
lacks reserve of strength and reliability, being liable to break down. The heavy 
tractor is not likely to appeal to the ordinary Scottish farmer, unless he farms on a 
very large scale, and is probably better adapted for hiring out to plough or cultivate 
land, or do road haulage, at a fixed rate. Being 3 or 4 tons in weight, it cannot be 
used on the land except when the conditions are perfect. It will take a four-furrow 
plough, under ordinary conditions of soil and weather, and might with advantage be 
used to turn over a large extent of ground immediately after harvest when the 
conditions are likely to be most suitable. These heavy tractors are usually sprung, 
and so may be used for road work, thus extending the period of their serviceability 
throughout a greater part of the year. 

“As regards cost of upkeep, there is little doubt that tractors of British manu- 
facture are superior to those of foreign make. The 24 h.p. tractor, referred to in a 
preceding paragraph, was British made, and during ten months’ use had not cost one 
penny for repairs. Another of the same make had cost only 7s. 6d. for two new 
platinum points in two years’ constant service. On the other hand, some tractors 
examined, of foreign construction, had been costly in repairs and replacements. 
There seems reason to believe that when our home manufacturers are free to turn 
their attention to agricultural motors, they will produce machines superior to those 
imported from abroad. 

“ Disappointment with results has been largely due to lack of reliability, and loss 
of time through stoppages, often caused by trifling mishaps. To eliminate the 
possibility of these accidents must be one of the chief aims of the manufacturer ; and 
it is pert ps worthy of consideration whether future trials should not be conducted 
more on the lines of ‘Reliability Trials,’ which played such an important part in 
attaining perfection in the construction of the motor-car,” 


Milking Machines. 


Mr TURNBULL also reported that since last General Meeting in January the Report 
by Mr William Burkitt, B.Sc., on the inquiry conducted by the Society into the use 
of Milking Machines in Scotland had been published as a separate pamphlet. There 
had been a considerable demand for the Report, and several hundred copies had 
been distributed. It would also be included in the forthcoming volume of 
‘Transactions.’ 


Agricultural Education. 


Mr ALEXANDER Cross of Knockdon submitted the Report on the examination held 
at Leeds in April last for the National Diploma in Agriculture. 25 candidates pre- 
sented themselves for examination. 6 candidates were from Scotland. 

As a result of the examination 8 diplomas were awarded. 
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Of the 25 candidates, 1 appeared for all the subjects and failed, 9 had passed 
certain subjects in 1916, and were completing the examination this year, and of these 
8 obtained the diploma. The remaining 15 candidates presented themselves for a 
group of three or four subjects, and of these 9 passed in the subjects for which they 
appeared, and are entitled to appear for the remaining subjects in 1918. 


Proposed Conference. 


Mr CuaRixes Doveras, D.Sc., reported that the Directors had made arrangements 
for an important Conference on the Improvement of Agriculture, to be held in the 
Assembly Rooms, George Street, Edinburgh, on Thursday and Friday, 9th and 10th 
August next. The Conference would be presided over on the Thursday by the 
President of the Society, the Earl of Rosebery, and on the Friday by the Secretary 
for Scotland, the Right Hon. Robert Munro, K.C., M.P. The complete arrange- 
ments had not yet been fully worked out, but there would be four main subjects of 
discussion, these, with the speakers who will introduce the subjects, being as follows: 
(1) National Policy in Agriculture—The Earl of Selborne ; (2) The Supply of Feeding 
Stuffs and Fertilisers after the War—Professor James Hendrick; (3) Agricultural 
Education—A. D. Hall, Esq. ; and (4) Problems for Research after the War: (a) 
Edward J. Russell, Esq.—Chemical and Cultural; (0) Sir Stewart Stockman— 
Veterinary ; (c) J. M. Caie, Esq.—Motor Cultivation in Scotland ; (¢@) Dr Hopkins— 
Animal Nutrition. 


Science. 


The SecrETaky read the following Report by the Convener, Dr David Wilson, 
D.Sc., of Carbeth :— 

“* Bean Meal.—In January the Board of Directors, on the recommendation of the 
Science Committee, forwarded a representation to the Board of Agriculture for 
Scotland regarding the desirability of Bean Meal being defined for the purposes 
of the Fertilisers and Feeding Stuffs Act, The view was submitted that the term 
‘Bean Meal’ is not really a proper term stating the name of an article prepared 
from one substance or seed as required by section (2) of the Act; and that a regula- 
tion should be framed confining the term ‘Bean Meal’ to meals declared by the 
manufacturers to contain two or more substances which can be properly termed 
‘beans,’ the proportions of oil and albuminoids for the mixture being stated, if the 
names of the particular kinds of beans are not given. With regard to meal made 
from one substance or seed which can be properly termed a bean, manufacturers 
should be required to give the specific name of the bean offered for sale as a meal, as, 
for example, ‘Broad bean meal,’ ‘Haricot bean meal,’ and similarly with other 
genera and species. 

“The Board of Agriculture has expressed general agreement with the suggestions 
put forward by the Directors, but considers that the time is not opportune for 
amending the regulations, in view of the existing shortage in the supply of all 
feeding-stufts. 

“¢ Toint-Ill.—The Directors have also approached the Board of Agriculture with 
a suggestion that the scope of the present inquiry into joint-ill in foals be enlarged so 
as to include calves and lambs, and that the Committee of Inquiry should include 
members specially interested in cattle and sheep breeding. No decision has been 
arrived at, but negotiations are proceeding, and the Board of Agriculture has 
suggested that a Conference of Representatives of the Board, the Highland and 
Agricultural Society, and the Clydesdale Horse Society be held to consider the 

uestion of the extension of the scope of the investigation. 

‘<< Mineral Phosphates.—The Science Committee have on several occasions had 
under consideration reports by the Society’s Consulting Chemist, Dr J. F, Tocher, 
as to the fertilising values of minerals and other phosphates in various mechanical 
conditions, and especially with regard to the effect of fineness of grinding on the 
citric solubility, and the availability of the phosphate to the plants in the soil. As 
the matter is of importance, the Science Committee recommended that authority be 
. given to Dr Tocher to carry out certain experiments which he had outlined, and the 
Directors have agreed to this being done. 

“ Sheep Maggot-Fly.—The Directors have also requested Dr Tocher to collect and 
examine the various proprietory articles sold for the purpose of preventing the 
ravages of maggot-fly in sheep, and to consider the degree of efficiency of remedial 
measures taken to destroy this pest.” 

Dr WixLson then moved adoption of the Report. 

Professor Dewak and Mr Joun Finpiay, Springhill, Baillieston, took exception to 
the part of the Report dealing with Bean Meal. They expressed disappointment 
at the decision of the Board of Agriculture that the time was not opportune for 
amending the existing regulations, and said they did not consider the reason given 
for doing nothing was sufficient. This view appeared to be shared by the members 
present, and it was agreed to represent to the Board that the matter was urgent, and 
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that steps should be taken immediately to amend the regulations in order to safe- 
guard the interests of farmers and other purchasers and users of Bean Meal. 
Otherwise the Report was approved. 


Chemical Department. 


Dr J. F. Tocuer, Consulting Chemist to the Society, submitted a Report on the 
work done in his department. 
The substance of Dr Tocher’s Report appears in another part of this volume, 


Botanical Department. 


Professor A. N. M‘ALPINE, Botanist to the Society, reported as follows :— 

I have the honour to report that during season 1916-17 I have examined forty-four 
samples of grass, clover, and other seeds, 

The following table shows the percentages of purity and of germination found for 
the samples tested :— 


Purity percentage. Germination percentage.’ 

Maximum. Minimum. | Maximum. | Minimuin. 
Red clover F i j : 98 97 99 92 
Alsike clover, ; : ; 98 95 95 87 
White clover, ordinary . : 98 97 92 89 
| White clover, wild . ; : 80 mal 89 85 
| Perennial ryegrass , : 3 99 98 96 93 
| Italian ryegrass : : om 100 96 95 92 
Timothy . : 5 : seh 98 94 98 95 
| Meadow fescues 4 : il 99 98 98 94 
| Cocksfoot 3 5 A cal 97 i 86 SI Lene 
Tall oat. d : ; : 95 92 82 78 
Crested dogstail . es ae 98 zi 94 i 

Publications. 


Mr Cuartes Dovuaas, D.Sc., Convener of the Publications Committee, reported 
that the preparation of the annual volume of ‘Transactions’ had been considerably 
delayed by various difficulties arising out of the War conditions, but that the volume 
was now nearing completion and would be issued shortly. 

The proceedings terminated with a vote of thanks to the Chairman. 


ANNIVERSARY GENERAL MEETING, 97H JANUARY 1918. 
Sir ARCHIBALD BucHAN HxEpBuRN of Smeaton, Bart., Vice-President, in the Chair, 


Congratulations to Mr Charles M. Douglas, O.B. 


The CHAIRMAN said he was sure the Members would join with him in offering their 
very hearty congratulations to Mr Douglas, Chairman of Directors, on the honour 
conferred upon him by the King. No one had worked harder, not only on behalf of 
that Society, but in other ways, for the benefit of agriculture, and no one better 
deserved such an honour, 


New Members. 
Forty-one candidates were balloted for and admitted Members of the Society. 


Finance. 


Dr Davin Wison, Convener of the Finance Committee, submitted the Accounts 
of the Society for the year to 30th November 1917. The receipts for the year from 
all sources reached a total of £6230, 2s. 2d. This sum exceeds the outlays by 
£895, 6s. 7d., including life subscriptions to the amount of £461, 14s. In the past 
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year the expenditure on educational work amounted to £163, 13s. 7d., and on work 
in the chemical and botanical departments to £244, 9s. 5d. 

He moved the approval of the usual grant of £20 to the Scottish Meteorological 
Soe: end £5 to the Society for the Prevention of Cruelty to Animals, for the 
year : 

Mr Peter Maolnryre seconded the approval of the Accounts. 

Mr Wm. HenpeErson of Lawton asked why these reports, along with the agenda, 
had not been circulated to members. He desired to know if, on any of these reports, 
it would be competent to discuss the general management of the Highland and 
Agricultural Society. 

The CHAIRMAN said that to do that he should have given notice of a motion. 

Mr Henperson said he wished to criticise the management of the Society. He 
asked why the financial statement was not circulated as was done in the case of 
every other society except the Highland. Who could deal with a financial statement 
which they had not had the opportunity of looking into? 

Dr Winson said the Directors had followed the practice of past years, which was 
absolutely according to the terms of the charter. He did not think, however, that it 
would contravene the charter to have notices sent to every member of the Society. 

Mr HenpErson moved that the agenda and financial statement should be circulated 
to the members. 

The CHAIRMAN—If you will allow me I will second that from the chair. 

Mr Henderson’s motion was accordingly agreed to. 

Mr CuarLes Dovaras reminded the members that the only effect of resolutions 
passed at that meeting, of which previous notice had not been given, was that they 
were remitted to the Directors for consideration. 

The Accounts were then approved. 


Argyll Naval Fund. 


Colonel Strruina of Keir, M.P., submitted the report on the Argyll Naval Fund 
for 1916-1917, which showed that the income for the year amounted to £296, 9s. 8d., 
while the expenditure was £260 in grants of £40 to six naval cadets, and one grant 
of £20. 


Show of 1918. 


| Mr Hueco M. Leapserrer, Convener of the Shows Committee, reported that, in 
view of the fact, that all Agricultural Shows were now prohibited by the Ministry of 
Munitions, the Directors had made no arrangements for the holding of a Show in 
1918. 


Grants to Local Societies. 


Mr LEADBETTER also submitted the Report on District Shows and Competitions, 
showing that in 1917 grants of money and medals had been given in 25 districts. 
The total expenditure under this head amounted to £239, 4s. 3d. For the current 
year the Directors proposed the following grants: (1) Under section 1, seventeen dis- 
tricts for grants of £12 each for cattle, horses, and sheep, and fifteen districts in 
intermediate competition, with a grant of three silver medals to each; (2) Under 
section 2, twelve districts for grants of £15 each for stallions ; special grants of £40 
to the Highland Home Industries; £20 to Kilmarnock Cheese Show; two silver 
medals each to Ross-shire Crofters’ Club ; and one medal to East of Fife Entire Horse 
Society ; £5 to Shetland; £3 each to Orkney, Sanday, North Uist, East Mainland, 
and West Mainland; a gold medal and a silver medal to the British Dairymaids’ Asso- 
ciation ; seventeen districts for two medals each ; the usual medals at ploughing and 
hoeing competitions; two medals each to five districts for cottages and gardens ; 
Long-Service Medals and Certificates, say, £30—making the total sum offered in 
1918 £569. 

While many of the grants offered last year were not claimed on account of Local 
Societies having abandoned their Shows, it was again noteworthy that all the £15 
grants to Horse Associations were duly awarded. Five new applications for these 
erants were received this year, and all were granted. As no Show was to be held, the 
Society was anxious to encourage all such local efforts. 


Scrence. 


The following Report by the Convener of the Science Committee, Dr David Wilson, 
was read by the Secretary :— 

CoNFERENCE.—At the half-yearly General Meeting in June the Directors reported 
the arrangements made for an important Conference on the Improvement of Agri- 
culture, to be held in Edinburgh on 9th and 10th August 1917. The Conference was 
very largely attended by Agriculturists from all parts of Scotland and also from 
England, the attendance being estimated at from 800 to 1000 on the first day, and 
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from 400 to 600 on the second day. A full Report of the proceedings will appear in 
next volume of ‘ Transactions,’ and will also be issued as a separate pamphlet. 

Jort-ILi.—The Directors approached the various Cattle and Sheep Breed Societies 
with a view to ascertaining how far Joint- or Navel-I1] was prevalent amongst animals 
of the breed with which they were concerned, and if they would be prepared to par- 
ticipate in the proposed Inquiry. Only one Society—the Border-Leicester Sheep- 
breeders’ Association—intimated its willingness to participate in the inquiry, and 
offered to become responsible for a sum of £50in the meantime. Four other Societies 
did not see their way to participate, and six did not reply. Under these circum- 
stances, and in view of the apparent want of interest in the subject, the Directors 
decided that the question of extending the scope of the inquiry into Joint-Ill be 
deferred for future consideration. 

Bean MEAt.—As desired by the General Meeting on 6th June, a further represen- 
tation was made to the Board of Agriculture for Scotland as to the desirability of 
Bean Meal being defined for the purposes of the Fertilisers and Feeding Stuffs Act. 
A reply was received, dated 17th August, in which the Board stated that they were 
advised that it would not be competent for them to issue a regulation, as desired, 
under the existing Act, and owing to the present abnormal conditions they did not 
consider that it would be an opportune time for introducing fresh legislation on the 
subject. The matter, however, had been noted, and would be kept in view when a 
suitable opportunity arose. ‘ 

New Varieties of Agricultural Plants.—In accordance with a resolution passed by 
the Directors in June, a Sub-Committee appointed to deal with this matter has had 
two meetings with the Board of Agriculture for Scotland to discuss the desirability 
of setting up some authority (a) to decide what are and what are not new varieties of 
agricultural plants, and also to grant certificates for such as, after careful trial, are 
' recognised as new and improved varieties; and (b) to encourage the selecting and 
raising of new varieties. The Committee were cordially and sympathetically received 
by the Board of Agriculture, and after full and careful consideration and discussion 
it was found that the Board were in agreement with the Committee that the time 
had come when steps should be taken for the proper registration of new plants, and 
for the granting of certificates to the raisers of these ; and also that a station should 
be established for the introduction of new types and the selection and improvement 
of already existing varieties. 

It is unnecessary to dwell on the urgency for some such authority being set up. 
‘The want has long been felt. What the Directors have in view is, in the first place, 
the protection of the individual raiser; and, in the second place, the protection of 
the grower who might be tempted to grow under one name what perhaps he had 
already discarded under another, It is equally clear that a research station, so far 
as farm plants—and especially those peculiarly adapted to Scotland—are concerned, 
would be of the greatest value in the food production of the country in the future, 
If by selecting, improving, and crossing new and improved varieties are established, 
whereby increased returns can be got, then one step has been taken to make our 
country more self-supporting. : 

Utilisation of Straw.—The Directors have from time to time considered means to 
be adopted whereby the increased amount of straw produced in the country, as a 
result of the increased acreage under cereal crop, may best be utilised, They have 
also had meetings with representatives of the Scottish Papermakers’ Association ,on 
the subject. A considerable amount of straw is at present being used by paper- 
makers for papermaking, and the amount would be considerably increased if it were 
possible for manufacturers to obtain the necessary plant for dealing with straw. It 
has been pointed out by the representatives of the Papermakers’ Association that 
one of the chief difficulties in the use of straw is the presence of objectionable weeds, 
such as thistles and dockens, which are not acted upon by the ordinary bleaching 
and boiling, and must be removed by hand-picking, thus entailing considerable extra 
labour and expense. 

Miscellaneous.—The Science Committee have continued to give attention to the 
best means to be adopted for preventing the ravages of maggot-jly on sheep. They 
lave arranged with Dr Tocher to carry out field and pot experiments with mineral 
phosphates, especially with regard to the effect of fineness of grinding. Dr Tocher 
and Professor MacAlpine have been instructed to carry out an investigation with 
regard to the causes of grass sickness in horses, from which very serious losses have 
occurred in recent years in Forfarshire and part of Perthshire. On the recommenda- 
tion of the Committee, the Directors represented to the Board of Agriculture for Scot- 
land the urgent necessity for an adequate supply of superphosphate for the coming 
season, having regard especially to the needs of the cereal crops, and the general 
unsuitability of basic slag, even though it were available in suitable quantities, for 
this purpose, : 

Mr JoHN M‘Caia of Belmont, Stranraer, moved the adoption of the Report, and 
this was agreed to. 
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Report by Chemist. 


Dr J. F. TooHER, Consulting Chemist to the Society, reported on the work of his 
department during the year 1917. 
The substance of Dr ‘l'ocher’s Report appears in another part of this volume. 


Implements. 


Mr G. B, SureLps, Dolphingstone, Tranent, Convener of the Implements Com- 

. Inittee, reported that since the General Meeting in June a highly successful demon- 
stration of Agricultural Tractors and Ploughs had been held by the Society. The 
Demonstration occupied six days, and was held at three centres—viz., Edinburgh, 
17th and 18th October ; Glasgow, 22nd and 28rd October ; and Perth, 26th and 27th 
October. ‘Twenty-nine different tractors took part, so that practically all the types 
on the market at the time were represented. The demonstration secured the attend- 
ance of a very large number of farmers and others interested in mechanical means of 

cultivation from all parts of the country. An official Report on the demonstration 
had been prepared and published, and copies were laid on the table. It was believed 
that this Report would be of great value in guiding both manufacturers and users as 
to the kind of machine best suited for the conditions prevailing in Scotland. Over 
700 copies of the Report had already been issued, and in view of many inquiries 
received it was pointed out that copies of the Report could be obtained from the 
Secretary on application, and free of charge. 


Education, 


Mr ALEXANDER Cross of Knockdon reported on the results of the twenty-first 
examination held last autumn for the National Diploma in Dairying. At the examin- 
ation in England there were 14 candidates, of whom 9 obtained the diploma and 5 
failed ; at the examination at Kilmarnock there were 21 candidates, 10 getting the 
diploma and 11 failing. The names of the successful candidates, as well as the 
names of the winners of the National Diploma in Agriculture at the examination held 
last April, will be published in the next volume of ‘ Transactions.’ 

The examination for these diplomas will again be held during the ensuing year. 

The Society’s examinations for First and Second Class Certificates in Forestry, 
which are held in alternate years, will not be held this year. 


Publications, 


Mr CuarLEs Dovuatas, Convener of Publications Committee, reported that the 
annual volume of ‘Transactions’ was being prepared, and, it was hoped, would be 
published as usual. 

Government Orders. 


Mr CuaRrLes DouGuas, Chairman of Directors, made a statement as to the policy which 
the Directors had pursued during the past year. He said they had, in the Highland 
Society, as a matter of practice, abstained from intervention with the action of Govern- 
ment in relation to matters affecting agriculture ; and it was still the firm intention of 
the Directors, in which they had the support and approval of all the members of the 
Society, to abstain from anything in the nature of politics. While no general repre- 
sentation had been made to the Board, they had been led to understand that it was 
the wish of the members generally that the Board should take rather more interest 
in ¢hose Orders which had, unfortunately, become matters of chronic complaint. 
The Board had during the past year intervened much more than they had hitherto 
been in the habit of doing in these matters, and they had done so in co-operation 
with other agricultural bodies. In this connection Mr Douglas referred to the 
memorandum issued by the Society on 11th July, when the Slaughter of Animals 
Order was mooted. He read the following passages from the memorandum :— 

“It is evident that the provisioning of the Army with home-produced beef must 
eventually, whether sooner or later, entail diminution of the amount available for 
civilian consumers. It is clearly desirable to avoid any aggravation of this by waste- 
ful slaughter, such as the proposal under discussion seems to entail. We submit 
that it would be better that the inevitable diminution should be partial and gradual, 
rather than it should be brought about eventually in the form of an actual failure of 
supplies, such as must result from the killing of store cattle on a large scale in the 
near future. It appears to us particularly undesirable that such a failure should 
occur during the period between November and February, in which the cattle, pro- 
posed to be slaughtered now, would normally fall to be consumed, These considera- 
tions appear to us to point to the desirability of a careful restriction of civilian sup- 
plies, rather than of the proposed premature slaughter of the cattle, which are the 
raw material of future beef production. This would bring about a reduction of 
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demand, which would in turn effect a natural restriction of the exclusively high 
prices now prevailing.” ; 

He was sure, he said, that these words of warning had been well justified. He was 
not quoting them merely for the satisfaction of saying ‘‘I told you so,” but to show 
that the Directors gave careful consideration to the proposal at the time, and that 
their representations should be treated with more care and respect than in the case 
of that representation. Now that that had become part of the policy of the Board, 
he thought members might take it that the policy would be pursued in a sympathetic 
way, and, as far as possible, in harmony with other agricultural bodies. 


Quey Calves of Ayrshire Breed. 


Mr Jonn M‘Calc of Belmont, Stranraer, said he would like to bring before the 
members a matter which was causing a great deal of trouble in the county. from 
which he came. An Order had been issued lately in regard to the slaughter of 
animals, under which dairy farmers were required to keep every quey calf. One 
wondered on what ground such an Order was issued. In the dairies in his district 
they had from 40 to 160 cows ; and the societies which he represented, and of which 
he was chairman, had over 12,000 cows. No communication of any kind was ever 
made to the chairman or secretaries of those societies as to whether it was at all 
likely that such an Order could be carried out. They were quite loyal and patriotic 
men, but they could not carry out an Order that was impossible. In the first place, 
they had no accommodation ; secondly, they had no people to feed the calves; and 
thirdly, they were called upon to produce as much milk, butter, and cheese as ever 
they could. They were told by the Live Stock Commissioner for Scotland that all 
quey calves were to be sent to a grading centre. To send calves in carts for ten or 
twenty miles was a practical impossibiiity. They could not do it, and they were 
not going to doit. They were up against a thing they could not do. He would not 
complain about an Order if it were possible in any way to carry it out. Ifthe Order 
had set out that every dairy farmer was to keep as many heifer calves as would main- 
tain his stock of cows, that would have been a reasonable Order, and an Order that, 
although there might be difficulty in carrying it out, should be carried out. But to 
order a dairy farmer to keep all his quey calves was a thing that could not pessibly 
be done. He thought it was a most extraordinary thing that an Order of that kind 
should have been passed without any person who knew about the matter having been 
consulted. He called upon the Directors of the Highland Society to assist them, in 
any way they possibly could, to obey the law, because it came to that. They were 
not going to obey this Order, because they could not obey it. It was a very difficult 
position they had been put into by men who were supposed to know all about it, and 
itcertainly shook their confidence in’ other Orders that had been issued when they 
found that Orders affecting themselves could not possibly be carried out. 

Mr Wm. Henperson of Lawton said that was a question he was not personally 
interested in, but he might say there was a demand for quey calves where he came 
from, and he believed they would get an outlet for them in Perthshire. 

Mr CHarLEs Dovucras said he was in strong agreement with Mr M‘Caig as to the 
extreme impracticability of the recent Calf Order. He did not see himself how it 
was to be carried out. If it were carried out it would undoubtedly mean a very 
great reduction of the supply of milk available for human food, as well as a general 
waste. He thought that was a matter which might well engage the attention of the 
Directors. Undoubtedly steps of that kind would do more than anything else to 
discourage the keeping of dairy cows, because a man was placed in the possession 
of a calf which it would be a dead loss to rear. 

The matter was remitted to the Directors for consideration. . 


Potato Orders. 


Referring to the conference which had taken place between representatives of 
the Highland and Agricultural Society, the Scottish Chamber of Agriculture, and the 
National Farmers’ Union of Scotland, and the findings they had come to on the ques- 
tion of Potato prices, Mr HENDERSON urged that the Highland Society should take 
an independent line and should act by itself. Great weight had always been attached 
to the considered judgment of the Highland Society. They should bring the Society 
up to date. He deprecated their association with other bodies, and he urged the 
Directors to call a meeting of the Highland Society, and have the Potato Order and 
other Orders properly discussed and a finding come to regarding them. 

Mr Dovenas said that, as chairman of the conference referred to by Mr Hender- 
son, he might say it consisted of 27 persons, who were elected as being the most 
representative and well-informed men that the bodies mentioned could bring together 
into council, The conference did not profess to exhaust the subject. They suggested 
the matters that were of most practical importance, and they dealt with them. 

The proceedings terminated with a vote of thanks to the Chairman. 
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GENERAL NOTICE. 


THE HIGHLAND Soctery was instituted in the year 1784, and incorporated by Royal 
Charter in 1787. Its operation was at first limited to matters connected with the 
improvement of the Highlands of Scotland; but the supervision of certain depart- 
ments, proper to that part of the country, having been subsequently committed to 
special Boards of Management, several of the earlier objects contemplated by the 
Society were abandoned, while the progress of agriculture led to the adoption of others 
of a more general character. The exertions of the Society were thus early extended to 
the whole of Scotland, and have since been continuously directed to the promotion 
- of the science and practice of agriculture in all its branches. 

In accordance with this more enlarged sphere of action, the original title of the 
Society was altered, under a Royal Charter, in 1834, to TH HIGHLAND aND AGRI- 
CULTURAL SOCIETY OF SCOTLAND. 

Among the more important measures which have been effected by the Society are— 

1, Agricultural Meetings and General Shows of Stock, Implements, &c., held in the 
principal towns of Scotland, at which exhibitors from all parts of the United Kingdom 
are allowed to compete. 

2. A system of District Shows instituted for the purpose of improving the breeds of 
Stock most suitable for different parts of the country, and of aiding and directing the | 
efforts of Local Agricultural Associations. 

8. The encouragement of Agricultural Education, under powers conferred by a 
supplementary Royal Charter, granted in 1856, and authorising the Society to grant 
Diplomas to Students of Agriculture; and by giving grants in aid of education in 
Agriculture and allied sciences. In 1900 the Society discontinued its own Examina- 
tion, and instituted jointly with the Royal Agricultural Society of England an 
Examination for a National Diploma in Agriculture. 

4, The advancement of the Veterinary Art, by conferring Certificates on Students 
who have passed through a prescribed curriculum, and who are found, by public 
examination, qualified to practise. Terminated in 1881 in accordance with arrange- 
ments with the Royal College of Veterinary Surgeons. 

5, The institution of a National Examination in Dairying, jointly with the Royal 
Agricultural Society of England. 4 

6. The institution of an Examination in Forestry for First and Second Class Cer- 
tificates. 

7. The appointment of a chemist for the purpose of promoting the application of 
science to agriculture. 

8. The establishment of a Botanical Department. 

9, The appointment of Entomologist to advise members regarding insect pests. 

10. The annual publication of the ‘Transactions,’ comprehending papers by 
selected writers, Prize Reports, and reports of experiments, also an abstract of the 
business at Board and General Meetings, and other communications. 

11. The management of a fund left by John, 5th Duke of Argyll (the original Presi- 
dent of the Society), to assist young natives of the Highlands who enter His Majesty’s 


Navy. 


CONSTITUTION AND MANAGEMENT. 


The general business of THE HIGHLAND AND AGRICULTURAL Socizry is conducted 
under the sanction and control of the Royal Charters, referred to above, which autho- 
rise the enactment of Bye-Laws. 

The Office-Bearers consist of a President, Four Vice-Presidents, Thirty-two Ordinary 
and Twenty Extraordinary Directors, a Treasurer, an Honorary and an Acting Secre- 
tary, an Auditor, and other Officers. d : . 

The Supplementary Charter of 1856 provides for the appointment of a Council on 
Education, consisting of Sixteen Members — Nine nominated by the Charter, and 


Seven elected by the Soeiety. 


PRIVILEGES OF MEMBERS 


MEMBERS OF THE SOCIETY ARE ENTITLED— 


To receive a free copy of the ‘ Transactions’ annually. 

To apply for District Premiums that may be offered. 

To report Ploughing Matches for Medals that may be offered. 

To Free Admission to the Shows of the Society. 

To exhibit Live Stock and Implements at reduced rates.+ 

. To have Manures and Feeding-Stuffs analysed at reduced fees. 

To have Seeds tested at reduced fees. 

To have Insect Pests and Diseases affecting Farm Crops inquired into. 
To attend and vote at General Meetings of the Society. 

To vote for the Election of Directors, &c., &c, 


° 
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ANALYSIS OF MANURES AND FEEDING-STUFFS 


The Fees of the Society’s Chemist for Analyses made for Members of the Society 
shall, until further notice, be as follow :— 


The estimation of one ingredient in a manure or feeding-stuff . é 5 6 5s. 
The estimation of two or more ingredients in a manure or feeding-stuff . ‘ «© LOS: 


These charges apply only to analyses made for the sole and private use of Members of the 
Highland and Agricultural Society who are not engaged in the manufacture or sale of the 
substances analysed. 


The Society’s Chemist, if requested, also supplies valuations of manures, according 
to the Society’s scale of units, 


SEEDS, CROP DISEASES, INSECT PESTS, &c. 


The rates of charges for the examination of plants and seeds, crop diseases, insect 
pests, &c., will be had on application to the Secretary. 


ELECTION OF MEMBERS 


Candidates for admission to the Society must be proposed by a Member, and are 
elected at the half-yearly General Meetings in January and June. It is not necessary 
that the proposer should attend the Meeting. 

{ 


CONDITIONS OF MEMBERSHIP 


Higher Subscription.—The ordmary annual subscription is £1, 3s. 6d., and the 
ordinary subscription for life-membership is £12, 12s.; or after ten annual payments 
have been niade, £7, 7s. 

Lower Subscription.—Proprietors farming the whole of their own lands, whose 
rental on the Valuation Roll does not exceed £500 per annum, and all Tenant- 
Farmers, Secretaries or Treasnrers of Local Agricultural Associations, Factors 
resident on Estates, Land Stewards, Foresters, Agricultural Implement Makers, and 
Veterinary Surgeons, none of them being also owners of land to an extent exceeding 
£500 per annum, and such other persons as, in respect of their official or other 
connection with Agriculture, the Board of Directors may consider eligible, are 
admitted on a subscription of 10s. annually, which may be redeemed by one pay- 
ment of £7, 7s., and after eight annual payments of 10s. have been made, a Life 
Subscription may be purchased for £5, 5s , and after twelve such payments, for £38, 33.2 
Subscriptions are payable on election, and afterwards annually in January. 

Members are requested to send to the Secretary the names and addresses of 
Candidates they have to propose (stating whether the Candidates should be on the 
£1, 3s. 6d. or 10s. list). 

JOHN STIRTON, Secretary. 

8 Grorcz IV. Brip@s, EDINBURGH. 


1 Firms are not admitted as Members; but if one partner of a firm becomes a Member, the 
firm is allowed to exhibit at Members’ rates. 

2 Candidates claiming to be on the 10s. list must state under which of the above designations 
they are entitled to be placed on it. 


ESTABLISHMENT FOR 1917-1918. 


Wresfdent. 
Toe EARL OF ROSEBERY, K.G., K.T., Dalmeny Park, Edinburgh. 


Vice-Presidents. 


The MArguis oF LINLITHGOW, Hopetoun House, South Queensferry. 

Sir ARcHIBALD BucHan HeEpsurn of Smeaton, Bart., Letham, Hadding- 
ton. 

The Right Hon. Sir Jonn Lorne MActuop, Lord Provost of Edinburgh, 
72 Great King Street. 

Colonel WarpLaw Ramsay of Whitehill, Rosewell. 


Year of Ordinary Wirectors. 
Hlection. 
G. BERTRAM SuHIeLDS, Dolphingstone, Tranent. 
A. F. [Irvine of Drum, Drumoak. 
Colonel G. J, Fera@usson- BUCHANAN of Auchentorlie, Bowling. 
4 JAMES M‘QUEEN of Crolts, Dalbeattie, 
191 D. A. Stewart, Lochdhu, Nairn. 
R. D. THom of Pitiochie, Gateside. 
Wivuiam Exuior, Muirglen, Lanark. 
George W. ConsraB.z, ‘l'raquair Kstate Office, Innerleithen. 
JoHN P. Suereu, St John’s Wells, Fy vie. 
WiutraM Carrick, The Baad, Stirling. 
Murray Lirrie, Summerhill, Annan. 
1915 P. B. Macintyre, Findon Mains, Conon Bridge. 
WittiamM Muneatt of Transy, Dunfermline. 
Mayor W. T. R. Hountpsworra, Kirsx bride, Maybole. 
SAMUEL STRANG Steet ot ’hilipbaugh, Selkirk, 
JaMes ELDER, Athelstaneford Mains, Drem. 
Brig.-General AKCHIBALD STIRLING of Keir, M.P., Dunblane. 
Major F, J. Carruruers of Dormont, Lockerbie. 
Lorp Lovat, C.B., D.S.0., &c., Beaufort Castle, Beauly. 
Huew Martin, Flowerdale, Kinrossie, Perth. 
Duncan M. WALLACE, Paton Street, Glasgow. 
Joun Euuior, Meigle, Galashiels. 
Ropert PARK, Brunstane, Portobello. 
Lieut.-Colonel ALEXANDER ‘I. Gorpon of Newton, Insch. 
Joun M‘Caie of Belmont, Stranraer. 
Joun ©. Roserrson, Fodderty, Dingwall, 
Lorp Fortgvior, Dupplin Castle, Perth. 
CuarLes Doueias, D.Sc., C.B., of Auchlochan, Lesmahagow. 
Morrat S. THomson of Lambton, Spotsmains, Kelso. 
ALEXANDER Cowan, Valleyfield, Penicuik. 
ALEXANDER Fores, Rettie, Banff. 
WiittaM NEILson, Haining Valley, Linlithgow, Stirlingshire. 


1916 


1917 


1916 


1917 < MacnAcHLAN oF MactacHnan, Castle Lachlan, Strachur.’ 


1916 } Sir Roperr K. Incuss, 2 Strathearn Road, Edinburgh. 
1917 | Wirtram INGLIS, Granton House, Granton. 
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Bxtraorbinary Wirectors. 


Harry Armoovr, Niddrie Mains, Winchburgh. 

Hueu M. Luapserrer, Knowesouth, Jedburgh. 

Ropert MAcMILLAN of Holm of Dalqubairn, Woodlea, Moniaive. 
Grorce Bran, West Ballochy, Montrose. 

A. B. Lzrron, Inchstelly, Alves, Forres. 

Prrer M‘Intyre, Tighnablair, ‘Comrie. 

J. T. M‘LAren, The Leuchold, Dalmeny. 


Rozpert: H. N. SELLAR, Battlehill, Huntly. 
Sir Hue SHaw Stewart, Bart., C.B., of Greenock and Blackhall, 
Ardgowan, Greenock. 


Show District. 


Tuomas BuAtr, Hoprig Mains, Gladsmuir. 

J. G. Dupexon, Easter Dalmeny, Dalmeny. 

Sir Joun R. Finpuay of Aberlour, 27 Drumsheugh Gardens, Edinburgh. 
Harry Hops, M.P., Barneyhill, Dunbar. 


A. D. Macponatp, Yester Estates Office, Gifford. 
A. J. Metprum of Dechmont, Uphall. 

GrorcEe G. Mercer, J.P., Southfield, Dalkeith. 
Puiprs O. TURNBULL, Smeaton, Dalkeith. 


@flice-Wearers. 


Davin Witson, D.Sc., of Carbeth, Killearn, Treasurer. 

AEx. Cross of Knockdon, 19 Hope Street, Glasgow, Honorary Secretary. 

Rev. A. WALLACE WiLLIAMsoN, D.D., 44 Palmerston Place, Chaplain. 

JoHN STIR TON, Secretary. 

Epwarp M. Oowiz, Chief Clerk and Cashier. 

A. S. Cavers, Second Clerk. 

Wiii1AM Home Cook, ©.A., 42 Castle Street, Auditor. 

J. F. Tooumr, D.Sc., F.1.C., 414 Union Street, Aberdeen, Chemist. 

Professor R. STANFIELD, A.R.S.M., M.Inst.C.E., F.R.S.E., 24 Mayfield 
Gardens, Edinburgh, Consulting Engineer. 

A. N. M‘Atpinu, 6 Blythswood Square, Glasgow, Consulting Botanist. 

R. S. MacDoveatt, M.A., D.Sc., 9 Dryden Place, Consulting Entomologist. 

Tops, Murray, & JAMIESON, W.S., 66 Queen Street, Law Agents. 

WILiIAM Buackwoop & Sons, 45 George Street, Publishers. 

Henry Munro, Ltd., 82 Mitchell Street, Glasgow, Advertising Agents. 

Hamitron & Inouzs, Princes Street, Silversmiths. 

ALEXANDER Krrxwoop & Son, 9 St James’ Square, Medallists, 

D. Macanprew & Co., 120 Loch Street, Aberdeen, Showyard Contractors. 

ANDREW Brown, Messenger. 


Chairman of Woard of Wirectors. 
CHARLES DOUGLAS, D.Sc., C.B., of Auchlochan, Lesmahagow. 


Chairmen of Committers. 


Argyll Naval Fund . . Colonel Jonn Gitmovr, M.P., D.S.O. 

Finance, Chambers, ana Law Davip Witson, D.Sc., of Carbeth. 
Publications : ; . CHARLES Doveuas, D.Sc.,C.B., of Auchlochan. ° 
Shows ; ; # . Hues M. Lrapperrer, Knowesouth. 

Science : 4 . Davin Witson, D.Sc.,. of Carbeth. 

General Purposes : . CHARLES Dovetas, D.Sc.,C.B., of Auchlochan. 
Education . : a . ALEXANDER Cross of Knockdon. 


Forestry. : ; . Sir ARonTRALD BucHan HeEpsurn, Bart. 


7 
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1. ARGYLL NAVAL FUND. 


Colonel Joun Grumour, M.P., D.S.O., yr. of Montrave, Leven, Convener. 
Sir ARcHIBALD BucHAN HEpsurn of Smeaton, Bart., Haddington. 

Sir J. Parren MacDoveaut, K.C.B., 39 Heriot Row, Edinburgh. 

Sir KennerH Maocxkxrnzix of Gairloch, Bart., 10 Moray Place, Edinburgh. 
MACLACHLAN OF MAcLACHLAN, Castle Lachlan, Strachur. 

ALEXANDER Oross of Knockdon, 19 Hope Street, Glasgow. 

Davip Wison, D.Sc., of Carbeth, Killearn. 

CHARLES Dove.as, D.Sc., C.B., of Auchlochan, Lesmahagow. 


2. FINANCE, CHAMBERS, AND LAW. 


Davip Witson, D.Sc., of Carbeth, Killearn, Convener. 

ALEXANDER Oross of Knockdon, 19 Hope Street, Glasgow, Vice-Convener. 

ALEXANDER Cowan, Valleyfield, Penicuik. 

Jas. I. Davipson, Saughton Mains, Corstorphine. 

James ExpEr, Athelstaneford Mains, Drem. 

Witt1am Etxior, Muirglen, Lanark. 

Sir ARCHIBALD BucHAN Hrpsurn of Smeaton, Bart., Haddington. 

Huex M. Leapserrer, Knowesouth, Jedburgh, 

Perer M‘Inryru, Tighnablair, Comrie. 

J. T. M‘LareEn, The Leuchold, Dalmeny Park. : 

Rozsert MacMruian of Holm of Dalquhairn, Woodlea, Moniaive. 

CuarLes Doveuas, D.Sc., C.B., of Auchlochan, Lesmahagow, Chairman, 
ex officio. 

Wuu1am Home Coox, 0.A., Auditor, ex officio. 


3. PUBLICATIONS. 


Onartus Dovenas, D.Sc., C.B., of Auchlochan, Lesmahagow, Convener. 

JaMES ELDER, Athelstaneford Mains, Drem. 

Sir ARCHIBALD BuoHAN HeEpsurn of Smeaton, Bart., Haddington. 

Mourray Lirrir, Summerhill, Annan. 

Prerer M‘Intryre, Tighnablair, Comrie. 

Rosret MaoMrttan of Holm of Dalquhairn, Woodlea, Moniaive. 

G. Bertram Satevps, Dolphingstone, Tranent. 

Sir Hucu SHaw Stewart, Bart., ©.B., of Greenock and Blackhall, 
Ardgowan, Greenock. 

R. D. Txom of Pitlochie, Gateside. 

Davip Wixson, D.Sc., of Carbeth, Killearn, 

ALEXANDER Cross of Knockdon, Hon. Secretary, ea officio. 


4. SHOWS. 


H, M. Leapserrer, Knowesouth, Jedburgh, Convener. 

J. T. M‘Laren, The Leuchold, Dalmeny Park, Vice-Convener. ' 
Harry Armour, Niddrie Mains, Winchburgh. 

Grorce BEAN, West Ballochy, Montrose. 

Tomas Buair, Hoprig Mains, Gladsmuir. 

Witiiam Carrick, The Baad, Stirling. 

Major F. J. CarRuTHERS of Dormont, Lockerbie, 

Gzorce W. ConsTaBLeE, Traquair Estate Office, Innerleithen. 
ALEXANDER OowAN, Valleyfield, Penicuik. 

James I. Davipson, Saughton Mains, Corstorphine. 

J. G. Dupcxon, Easter Dalmeny, Dalmeny. 

Joun Exsior, Meigle, Galashiels. 

_ Wrutram Extrot, Muirglen, Lanark, 

Colonel G. J. Fercusson-Bucnanan of Auchentorlie, Bowling. 
Sir Joan R. Frinpuay of Aberlour, 27 Drumsheugh Gardens, Edinburgh, 
ALEXANDER Forms, Rettie, Banff. 

Lorp Forreviot, Dupplin Castle, Perth. 

Lieut.-Colonel A. T. Gorpon of Newton, Insch, 

Sir ARonrBALD Bucnan Hupsurn of Smeaton, Bart., Haddington. 
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Harry Hops, M.P., Barneyhill, Dunbar. 

Sir Ropprt K. Incuzs, 2 Strathearn Road. 

WittiaM INnGuis, Granton House, Granton. 

A. B. Lerrou, Inchstelly, Alves, Forres. 

Lorp Lovat, C.B., D.8.0., &c., Beaufort Castle, Beauly. 

Joun M‘Caie of Belmont, Stranraer. 

A. D. Macponatp, Yester Estates Office, Gifford, 

Pztzr M‘Intyrz, Tighnablair, Comrie. 

P. B. Maorntyrg, Mains of Findon, Conon Bridge. 

Rosert MaoMitian of Holm of Dalquhairn, Woodlea, Moniaive. 

JamEs M ‘Queen of Crofts, Dalbeattie, 

Hvucu Martin, Flowerdale, Kinrossie, Perth. 

A. J, Metprum of Dechmont, Uphall. 

Grorce G. Merorr, J.P., Southfield, Dalkeith. 

WiLuiaAM Muneatt of Transy, Dunfermline. 

Witu14M Neitson, Haining Valley, Linlithgow. 

Rosert Park, Brunstane, Portobello. 

Joun C. Roserrson, Fodderty, Dingwall. 

Rozsert H, N. Sevxar, Battlehill, Huntly. 

G. Bertram Suigips, Dolphingstone, Tranent, 

Joun P. Sturen, St John’s Wells, Fyvie. 

SamurL Srrane Steet of Philiphaugh, Selkirk. 

D. A. Stewart of Lochdhu, Nairn. 

Sir Huew Suaw Srewarr of Greenock and Blackhall, Bart., C.B., 
Ardgowan. 

Brig.-General ARCHIBALD Srrriine of Keir, M.P., Dunblane. 

Morrar S. THomson of Lambton, Spotsmains, Kelso. 

Putprs O, TurnsBuLt, Smeaton, Dalkeith. 

Duncan M. Watwacs, Paton Street, Glasgow. 

Davip Wi1son, D.Sc., of Carbeth, Killearn, Treasurer, ex officio, 

ALEXANDER Cross of Knockdon, Hon. Secretary, ea officio. 

Cuartes Dovenas, D.Sc., C.B., of Auchlochan, Lesmakagow, Chairman, 
ex officio. 

Professor R. STANFIELD, 24 Mayfield Gardens, Edinburgh, Engineer, ex 
officio. 

5. IMPLEMENTS AND MACHINERY. 

G. Berrram SureExps, Dolphingstone, Tranent, Convener. 

Harry Armour, Niddrie Mains, Winchburgh, 

Tuomas Buatr, Hoprig Mains, Gladsmuir, 

Groree A. ConsTaBLE, Traquair Estate Office, Innerleithen. 

J. G. Dupcxon, Easter Dalmeny, Dalmeny. 

James Exper, Athelstaneford Mains, Drem. 

JOHN E.uior, Meigle, Galashiels. 

WituiaM ELLioT, Muirglen, Lanark. 

Hucu M. Leapserrer, Knowesouth, Jedburgh, 

A. B. Lerron, Inchstelly, Alves, Forres, 

A. I). Macpvonatp, Yester Estates Office, Gifford. 

J. T. M‘Laren, The Leuchold, Dalmeny. 

HucH Martin, Flowerdale, Kinrossie, Perth. 

R. H. N. Sexar, Battlehill, Huntly. 

Joun P. Steren, St John’s Wells, Fyvie. 

R. D. TxHom of Pitlochie, Gateside. 

Purpps O. TurnsuLy, Smeaton, Dalkeith. 

Duncan M. Watuace, Paton Street, Glasgow. 

Cuarxes Dovetas, D.Sc., C.B., of Auchlochan, Lesmahagow, ex officio. 

Davin Witson, D.Sc., of Carbeth, Killearn, ea offcio. 

ALEXANDER Cross of Knockdon, 19 Hope Street, Glasgow, ex officio. 

Professor STANFIELD, 24 Mayfield Gardens, ex officio. 


6. SCIENCE. 


Davip Witson, D.Sc., of Carbeth, Killearn, Convener. 
Carus Doveras, D.Sc., C.B., of Auchlochan, Lesmahagow, Vice-Convener. 
ALEXANDER Cowan, Valleyfield, Penicuik. 
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JameEs Expr, Athelstaneford Mains, Drem, 

Lorp Forrsvior, Dupplin Castle, Perth. 

Sir ARcHIBALD Buonan Hepsurn of Smeaton, Bart., Haddington. 

Witiiam InGris, Granton House, Granton. 

A. F. Irvine of Drum, Drumoak. 

Murray Litriz, Summerhill, Annan. 

JoHN M‘Catce of Belmont, Stranraer. 

A. D. Macpenap, Yester Estates Office, Gifford. 

J. T. M‘Laren, The Leuchold, Dalmeny Park. 

JamEs M‘QugEEN of Crofts, Dalbeattie. 

Hucu Martin, Flowerdale, Kinrossie, Perth. 

G. G. Mrromr, J.P., Southfield, Dalkeith. 

JoHN ©. Rosertson, Fodderty, Dingwall. 

G. BerTRAM SHIELDS, Dolphingstone, Tranent. 

Sir Hues SHaw Sruwart, Bart., ©.B., of Greenock and Blackhall, 
Ardgowan, Greenock. 

R. D. Txom of Pitlochie, Gateside. 

Purpers O. TuRNBULL, Smeaton, Dalkeith. 

ALEXANDER Oross of Knockdon, Hon. Secretary, ex officio. 

Dr J. F. Tocuer, Chemist, ex officio. 

A. N. M‘Avprne, Botanist, ex officio. 

R. 8. MacDoveatt, D:Sc., Zoologist, ex officio. 


7. GENERAL PURPOSES. 

CHARLES Doveras, D.Sc., C.B., of Auchlochan, Lesmahagow, Convener. 
Grores W. Constasie, Traquair Estate Office, Innerleithen, 
ALEXANDER Cowan, Valleyfield, Penicuik. 
James Exper, Athelstaneford Mains, Drem. 
Sir ARonIBALD Buonan Huppurn of Smeaton, Bart., Haddington. 
Huau M. Leavserrer, Knowesouth, Jedburgh. 
A. D. Macponatp, Yester Estates Office, Gifford. 
Rozsert MacMiuan of Holm of Dalquhairn, Woodlea, Moniaive. 
James M‘Qupxn of Crofts, Caledonian Station Hotel, Princes Street. 
RoserT Park, Brunstane, Portobello. 
G. Bertram Sureups, Dolphingstone, Tranent. 
Sir Hvex Suaw Srewarr, Bart., C.B., of Greenock and Blackhall, 

Ardgowan. 
Davip Witson, D.Sc., of Carbeth, Killearn, Treasurer, ex officio. 
ALEXANDER Oross of Knockdon, Hon. Secretary, ex ojficto. 


8. EDUCATION. 


ALEXANDER Cross of Knockdon, 19 Hope Street, Glasgow, Convener. 
CuHaruEs Doveras, D.Sc., C.B., of Auchlochan, Lesmahagow. 

Sir ARcHIBALD Bucnan Hersurn of Smeaton, Bart., Haddington. 
Davip Writ1son, D.Sc., of Carbeth, Killearn, 

Jonn Srrrron, Secretary, Highland and Agricultural Society. 


9. FORESTRY. 


Sir ARCHIBALD BucHAN HeEpBurN of Smeaton, Bart., Haddington, Convener, 

A, H. AnpERSON, Kippendavie, Dunblane. 

James I. Davipson, Saughton Mains, Corstorphine. 

CuartEs Dovenas, D.Sc., C:B., of Auchlochan, Lesmahagow. 

Lorp Duneuwass, Springhill, Coldstream. 

Sir Joun R. Frnpway of Aberlour, 27 Drumsheugh Gardens, Edinburgh. 

Colonel Joun Grrmour, M.P., yr.of Montrave, Pollok Castle, Newton Mearns. 

J. H. Mitwe Homg, Irvine House, Canonbie. 

Davip Kerr, Ladywell, Dunkeld. 

Lorp Lovat, C.B.; D.8.0., &c., Beaufort Castle, Beauly. 

A. D. MacponaLp, Yester Estates Office, Gifford. 

MAcLACHLAN oF MacracHLAn, Castle Lachlan, Strachur. 

Right Hon. Sir Herserr E. MaxweELy of Monreith, Bart., Whauphill. 

Sir Huan SHAw Srewarr, Bart., C.B., of Greenock and Blackhall, 
Ardgowan, 

Sir Jonn SrrrRuING MaxweE.t of Pollok, Bart., Pollokshaws. 
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JoHN Micuin, M.V.O., Balmoral, Ballater. 

The Masrer or Potwarru, Humbie House, Upper Keith. 
Brig.-General ARCHIBALD STIRLING of Keir, M.P., Dunblane. 
Davin Witson, D.Sce., of Carbeth, Killearn. 


10. OFFICE-BEARERS. 


| Constitution: (1) The four Ordinary Directors for the district in which the Show 
for the year is to be held (with the exception of one retiring next year) ; 
(2) one Ordinary Director from each of the other Show districts; and 
(3) the Chairman of the Board, Hon. Secretary, and Treasurer, ex officiis. 
Ropert Park, Brunstane, Portobello. 
Edinburgh ; Jamus Expur, Athelstaneford Mains, Drem. 
ALEXANDER Coway, Valleyfield, Penicuik. 
Aberdeen . JouN P. SiEIGH, St John’s Wells, Fyvie. 


Border . Joun Exxror, Meigle, Galashiels. 

Dumfries. Murray Lirriz, Summerhill, Annan. 
Glasgow . Duncan M. Watuaog, Paton Street, Glasgow. 
Inverness . JOHN C. RoBERTSON, Fodderty, Dingwall. 
Perth - Hues Martin, Flowerdale, Kinrossie, Perth. 
Stirling . Witttam Carrick, The Baad, Stirling. 


Cuartes Doveras, D.Sc., C.B., of Auchlochan, Chairman, ea officio. 
ALEXANDER Oxoss of Knockdon, Hon. Secretary, ex officio. 
David Wi1son, D.Sce., of Carbeth, Killearn, Treasurer, ex officio. 


REPRESENTATIVES ON OTHER BODIES. 


National Agricultural Examination Board. 


ALEXANDER ORoss of Knockdon, 19 Hope Street, Glasgow, Chairman. 
CHARLES Doveras, D.Sc., C.B., of Auchlochan, Lesmahagow. 

Sir ARowiBaLp BucHan Hepgurn of Smeaton, Bart., Haddington. 
Davip Witson, D.Sc., of Carbeth, Killearn. 

JouN Srirton, Secretary, Highland and Agricultural Society. 


Scottish Council of Agriculture. 


CHARLES Dovenas, D.Sc., O0.B., of Auchlochan, Lesmahagow. 
Davip Witson, D.Sc., of Carbeth, Killearn. 

G. Brrrram Suretps, Dolphingstone, Tranent. 

JoHN Srirron, Secretary, Highland and Agricultural Society. 


Board of Scientific Societies. 
CuartEs Doveuas, D.Sc., 0.B., of Auchlochan, Lesmahagow. 


Edinburgh and Hast of Scotland College of Agriculture. 


Sir AncuizaLD BucHan Hepsurn of Smeaton, Bart., Haddington, 
Grorce G. Mercer, J.P., Southfield, Dalkeith. 


West of Scotland Agricultural College. 


Sir Hucw Suaw Srewarr, Bart., O.B., of Ardgowan and Blackhall, 
Ardgowan, Greenock. 
JoHN M ‘Cate of Belmont, Stranraer. 


Aberdeen and North of Scotland College of Agriculture. 
Witttam Durnutr, Tarves. 
Dr J, F. Tocuzr, 414 Union Street, Aberdeen. 


Royal (Dick) Veterinary College. 
Sir ARCHIBALD BucHAN HEpsBuRN of Smeaton, Bart., Letham, Haddington, 


Glasgow Veterinary College. 
ALEXANDER Cross of Knockdon, 19 Hope Street, Glasgow. 


Scottish Milk Records Association. 
ALEXANDER Cross of Knockdon, 19 Hope Street, Glasgow. 
Jonn M‘Caice of Belmont, Stranraer. 
Sir Hucw Snaw Srewanrt, Bart., C.B., of Greenock and Blackhall. 
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MEETINGS AND EXAMINATIONS FOR 1918. ll 


MEETINGS. 


General Meetings.—By the Charter the Society must hold two General 
Meetings each year, and, under ordinary circumstances, they are held in the 
months of January and June, in the Society’s Hall, 3 George IV. Bridge, 
for the election of Members and other business. Twenty a quorum. 

By a resolution of the General Meeting on 15th January 1879, a General 
Meeting of Members is held in the Showyard on the occasion of the Annual 
Show. This year no meeting will be held, on account of the decision of 
the Directors not to proceed with the Show. 

With reference to motions at General Meetings, Bye-Law No. 10 pro- 
vides—“ That at General Meetings of the Society no motion or proposal 
(except of mere form or courtesy) shall be submitted or entertained for 
immediate decision unless notice thereof has been given a week previously 
to the Board of Directors, without prejudice, however, to the competency 
of making such motion or proposal to the effect of its being remitted to 
the Directors for consideration, and thereafter being disposed of at a 
future General Meeting.” -V 

General Show at Edinburgh.—At the Anniversary General Meet- 
ing of Members on 9th January 1918 it was reported that, in view of 
the fact that Agricultural Shows were now prohibited by the Ministry 
of Munitions, the Directors had made no arrangements for the holding 
of a Show in 1918. 

Directors’ Meetings.—The Board of Directors meet (except when 
otherwise arranged) on the first Wednesday of each month from Novem- 
ber till June inclusive, at half-past one o'clock p.m., and occasionally as 
business may require, on a requisition by three Directors to the Secre- 
tary, or on intimation by him. Seven a quorum. 

Committee Meetings.—Meetings of the various Committees are held 
as required. 

Womination of Directors.—Meetings of Members, for the purpose 
of nominating Directors to represent the Show Divisions on the Board 
for the year 1919-1920, will be held at the places and on the days after 
mentioned :— 


1. Edinburgh, Market Buildings, Gorgie, Wed., 29th Jan. 1919, at 2. 
2. Cupar, County Buildings, . Ff . Tues, 18th Feb. 1919, at 1. 
(In 1920 and 1921 the Meetings will be held at Perth.) 

3. Glasgow, North British Railway Hotel, Wed., 19th Feb. 1919, at 1. 

4, Stirling, Golden Lion Hotel, ; . Thur., 20th Feb. 1919, at 1.30. 
5. Border, Railway Hotel, St Boswells, . Thur., 27th Feb. 1919, at 1. 
6. Aberdeen, Imperial Hotel, . f . Fri, 28th Feb. 1919, at 2.30. 
7. Inverness, Station Hotel, . 3 . Tues., 4th Mar. 1919, at 12.30. 
8. Dumfries, King’s Arms Hotel, . . Wed., 12th Mar. 1919, at 1.30. 


The nomination of Proprietor or other Members paying the higher 
subscription must be made in the Ist, 2nd, 3rd, and 5th Divisions ; 
and the nomination of Tenant-Farmer or other Members paying the 
lower subscription, in the 4th, 6th, 7th, and 8th Divisions. 

Retiring Directors are not eligible for re-election until after the lapse 
of at least one year. 


EXAMINATIONS. 


Agriculture.—The Examination for 1918 for the National Diploma in 
Agriculture will be held at the University, Leeds, on Saturday, 20th 
April, and following days. Entries close on Ist March. 

Dairy.—The Examination for 1918 for the National Diploma in Dairy- 
ing will be held at the Dairy School, Kilmarnock, on Friday, 27th 
September, and following days. Entries close on 15th August. 


Forestry.—The next Examination for the Society’s Certificates in 
Forestry will be held at 3 George IV. Bridge, Edinburgh, in the year 1919. 
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AGRICULTURAL EDUCATION 


By a Supplementary Charter under the Great Seal, granted in 1856, the 
Society is empowered to grant Diplomas. 

From 1858 to 1899 the Society held an annual Examination for Cer- 
tificate and Diploma in Agriculture. In‘1872 the Free Life Membership 
of the Society was granted te winners of the Diploma. In 1884 per- 
mission was given to holders of the Diploma to append the letters 
F.H.A.S. to their names. 

In 1898 it was resolved by the Royal Agricultural Society of England 
and the Highland and Agricultural Society of Scotland to discontinue 
the independent Examinations in Agriculture held by the two Societies, 
and to institute in their stead a Joint - Examination for a NaTIonaL 
Diptoma in AgrRicutture (N.D.A.) This Examination is now con- 
ducted under the management of the “ National Agricultural Examination 
Board” appointed by the two Societies. In the year 1903, en the invita- 
tion of the two Societies, the Board of Agriculture and the Scotch Educa- 
tion Department agreed to appoint a representative from each to act on 


the Examination Board. Professor Middleton, C.B., represents the former 


and Sir Jehn Struthers, K.C.B., LL.D., the latter body. 


REGULATIONS FOR EXAMINATION IN THE 
SCIENCE AND PRACTICE OF AGRICULTURE 


REGULATIONS. 


1. The Societies may hold conjointly, under the management of the 
National Agricultural Examination Board appointed by them, an Annual 
Examination in the Science and Practice of Agriculture, at a convenient 
centre. 


2. Candidates who pass the Examination will receive the National 
Diploma in Agriculture—the Diploma to be distinguished shortly by the 
letters ‘*N.D.A.” 


3. The Examination will be conducted by means of written papers and 
oral Examinations. 


4. In order to be eligible to sit for the Board’s Examination in Agricul- 
ture, a Candidate must— 

(a) Present a certificate from a recognised Agricultural College that 
his attainments in the subjects of General Botany, Geology, General 
Chemistry, Physics and Mechanics, as attested by class and other ex- 
aminations, are, in the opinion of the authorities of the College, such as 
to justify his admission to the Board’s Examination ; or 

(6) Produce evidence that he has passed the lst B.Sc. or the Inter- 
mediate Examination in Science of a British University ; or 

(c) Present a Senior Certificate obtained at the Local Examinations 
of the Universities of Oxford or Cambridge, and produce evidence that 
he has continued his study of science for at least a year, and has 
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_ obtained a certificate in subject 3 (a) Elementary Chemistry and 
Physics, (b) Botany of Group H of the Oxford Higher Local Examina- 
tion, or in Subjects 1, Elementary Chemistry and Physics, and 4, Botany 
of Group E of the Cambridge Higher Local Examination ; or 

(d) Present an Intermediate Leaving Certificate of the Scotch Educa- 
tion Department, and produce evidence that he has continued his studies 
for at least another year and has obtained the Higher Leaving Certificate 
in Science (including Chemistry and Botany). 


5. In the case of students who satisfy the Board that they have not had 
the facilities for obtaining the foregoing certificates, the Board will be pre- 
pared to consider evidence of equivalent attainment. 


6. Candidates will have the option of taking the whole of the following 
eight papers at one time, or of sitting for a group of any three or four in 
one year and the remaining group of four or five in the next year. 


SuBJECT, eye: Pass Marks. 

1. Practical Agriculture (First Paper) . 5 A 300 180 
2. Practical Agriculture (Second Paper) : : 300 180 
3. Farm and Estate Engineering— 

(a) Surveying 

(6) Farm Buildings 300 1:50 

(c) Machinery and Implements 
4. Agricultural Chemistry . 4 ; : : 300 150 
5. Agricultural Botany : 5 : : 5 300 150 
6. Agricultural Book-keeping < ; : : 200 100 
7. Agricultural Zoology 5 ¢ - : 200 100 
8. Veterinary Science . % 5 5 , j 200 100 

2100 1110 


7, A Candidate who obtains not less than three-fourths (1575) of the 
aggregate maximum marks (2100) in the entire Examination will receive the 
Diploma with Honours, provided that he obtains not less than three-fourths 


(450) of the maximum marks (600) in the two Practical Agriculture papers. 

8. Candidates electing to take the entire Examination at one time and 
failing in not more than two subjects may appear for these subjects in the 
following year. Failure in more than two subjects will be regarded as failure 
in the whole Examination. 


9. Candidates electing to take the Examination papers in two groups and 
failing in a single subject may appear for that subject in the following year. 
Failure in more than one subject will be regarded as failure in the group. 


10. Non-returnable fees must be paid by Candidates as follows :— 


Entire Examination c . . Four’guineas. 
Group of Subjects . : . . Two guineas. 
One or two Subjects ¢ : : . One pound. 


1l. The Board reserve the right to postpone, abandon, or in any way, or 
at any time, modify an Examination, and also to decline at any stage to 
admit any particular Candidate to the Examination, 


The Examination will take place at the Leeds University on SATURDAY, 
Apri 20, 1918, and days of the follewing week. 
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Forms of application for permission to sit at the Examination may be 
obtained from ‘‘The Secretary, Royal Agricultural Society of England, 16 
Bedford Square, London, W.C.,” or from ‘The Secretary, Highland and 
Agricultural Society of Scotland, 3 George IV. Bridge, Edinburgh,” and 
must be returned duly filled up not later than Frrpay, Marcy 1, 1918, 
when the Entries will close. RC CRT TES aT 


16 Beprorp Squarz, Lonpon, W.C., 
December 1917. 


SYLLABUS OF SUBJECTS OF EXAMINATION 


PRACTICAL AGRICULTURE. 
I.—First Papmr, 


1. British Farming.—Arable, stock - raising, dairy ing—A pproximate 
areas covered by the different systems—Typical examples of each—Area 
in Great Britain under chief crops—Numbers of live stock—The recent 
history of agriculture—Short summary of agricultural returns. 

2. Climate.—The effect of climate on farming practice—Rainfall— 
Temperature—Prevailing winds—Weather forecasts. 

3. Sotls.—The influence of geological formations on the systems of 
farming—Classification of soils—Character and composition—Suitability 
for cultivation—Reclamation—Drainage— Irrigation—Warping—A ppli- 
cation of lime and marl—Bare fallows—Tillage—Subsoiling—Deep and 
thorough cultivation. 

4, Manures.—The manures of the farm—The treatment’ of farmyard 
manure—The disposal of liquid manure and sewage—General manures— 
Special manures—Field trials of manures—The application of manures— 
Period of application and amounts used per acre—Unexhausted value of 
manures and feeding-stuffs. 

5. Crops.—Wheat, barley, oats, rye, beans, peas, potatoes, turnips, 
swedes, mangolds, forage plants, hops, and other crops—Their adaptation 
to different soils and climates—Varieties—Selection of seed—Judging 
seeds—Cultivation, weeds and parasitic plants, best methods of pre- 
vention and eradication—Harvesting—Storing—Cost of production— 
Improvement of crops by selection and hybridising—Field trials— 
Methods which the farmer may adopt—Selection to resist diseaye—The 
principles of rotations—Rotations suitable for different soils and climates 
—Rotations and the maintenance of fertility—Green manuring—Legu- 
minous crops in rotation—Catch crops—The advantages and disadvantages 
of rotations—Specialised farming. 


IJ.—Srconp Paper. 


6. Live Stock.—The different breeds of British live stock—Their origin, 
characteristics, and comparative merits—Suitability for different districts 
—Breeding—General principles—Selection—Mating—Crossing— Rearing 
and general management—Breeding and rearing of horses, cattle, sheep, 
pigs and poultry—Rearing colts and raising store stock—The foods of 
the farm—Their composition and suitability for different classes of stock 
—Purchased foods—Composition and special value—Rations for different 
kinds and ages of stock—Cost of producing beef, mutton, pork, and milk 
—Cost of feeding farm horses. 
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7. The disposal of Crop, Produce, and Stock.—Marketing grain and other 
crops—Sale of stock—Live weight—Dead weight. 

8. Milk.—The production and treatment of milk—The manufacture of 
cheese, butter, &c.—The utilisation of by-products. 

9. Farming Oapital.—Calculations of the stocking and working of 
arable, stock, and dairy farms—Labour on the farm—Farm valuations— 
Rent and taxes. 

10. Renting a Farm.—Indications of condition, productive power, and 
stock-carrying capacity—Leases—Conditions of occupancy. 


N.B.—It is essential that a Candidate know his subject practically, and 
that he satisfy the Examiner of his familiarity with farm routine. 


IIL—FARM AND ESTATE ENGINEERING. 


Note.—In and after the year 1919, candidates must obtain pass marks 
separately in subjects (a) and (b), and these two parts will rank as of equal 
value. 


- (a) Surveyine anp Farm BvILpInes. 


1. The use and adjustment of instruments employed in Surveying and 
Levelling. 

2. Land surveying by chain—Plotting from field book, and determina- 
tion of areas surveyed—The simpler “ field problems.” 

3. Levelling and plotting from field book. 

4. A sufficient knowledge of Trigonometrical Surveying for the de- 
termination of heights and distances by Theodolite. 

5. A knowledge of the various classes of maps published by the 
Ordnance Survey Department and their Scales. 

6. Roads, Fences, and Land Drainage.—The construction and mainte- 
nance of farm roads, fences, and ditches—Drains, and cost. 

7. Buildings.—Buildings required on different classes of farms—EKcon- 
‘omical arrangement of farm buildings—Materials—Construction—Ven- 
tilation—Drainage—Water supply—Dimensions of dairy, stables, cow- 
sheds, yard, courts, and piggeries—Accommodation for power—Implement, 
machinery, and cart sheds—Hay and grain sheds—Shelter sheds—Storage 
of manure—Approximate cost of farm buildings for sizes of farms and 
system of farming. 


(6) MacuinERXY AND IMPLEMENTS. 


8. Power.—The principle of action, construction, and method of working 
of steam, gas, and oil engines, petrol motors, and boilers—Estimation of 
the brake horse-power of engines—Care and management of engines and 
boilers—Power derived from water—Measurement of the quantity of 
water flowing in a stream— Water wheels—Turbines—Pumps, principle 
of action and construction—Flow of water through pipes—Windmills— 
Cost and working expenses in connection with the above. 

9. Agricultwral Machinery.—The mode of action and the general prin- 
ciples involved in the construction and working of farm implements and 
machinery—Pulleys and belting—Power transmitted by belts—Toothed 
gearing—Shafting and bearings—Lifting appliances—Strength and care 
of chains—Lubrication—Construction of simple concrete foundations for 
engines and machines. Site ; ; 

10. Implements of Harvesting.—Reaping machines—Mowing machines 
—Rakes—Tedders—S weeps—Elevators—Potato raisers. 
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11. Implements of Transit.—Carts, waggons, rick lifters, traction 
engines, motors. 

12. Threshing and Food-preparing Machinery.—Threshing machines, 
screens, winnowers—Hummelers, chaff cutters—Pul pers—Cake breakers. 

13. Daary Appliances.—Milking machines—Cream separators—Churns 
and other butter-working appliances—Milk delivery cans—Cheese- 
making utensils—Vats and presses. 


N.B.—Lach Candidate should have with him at the Examination a pair 
of compasses, scales of equal parts, including a scale of one chain to an inch, 
and the scale fitting the Ordnance map, zx55 or 25°344 inches to the mile, a 
small protractor, a set square, and w strarght-edge about 18 inches in length. 

Candidates are expected to have had some experience with agricultural 
machinery and implements under actual working conditions, and to be 
capable of rllustrating their answers, when necessary, by intelligible sketches 
or diagrams. 


IV.—AGRICULTURAL CHEMISTRY. 


1. The Atmosphere.—Its composition and relations to plant and animal 
life. 

2. Water.—Rain water—Soil water and drainage—Drinking water— 
Sewage and irrigation. ) 

3. The Soil.—Origin, formation, and classification of soilsh—Sampling— 
Analysis—Composition of soils—The chemical and physical properties of 
soila—The water and air of the soil—Biological changes in the soil—The 
soil in relation to plant growth—Fertility—Causes of infertility—Im- 
provement of soils. 

4, Manuwres.—Theories of manuring—Classification of manures—Origin, 
nature, and characteristics of manures— Manufacture of manures—Com- 
position, analysis, adulteration, and valuation of manures—Farmyard 
manure and other natural manures—Green-manuring—Liming, marling, 
claying—Artificial manures, their origin and manufacture—Fertilisers 
and Feeding Stuffs Act—Sampling of manures. 

5. Poisons, Antiseptics, and Preservatives.—General chemical composition 
and character of insecticides, fungicides, antiseptics, and preservatives 
used on the farm. 

6. Plants and Crops.—Conatituents of plants—Assimilation and nutri- 
tion of plants—Sources of the nitrogen and other constituents of plants— 
Germination—Action of enzymes—Composition and manurial require- 
ments of farm crops—Food products derived from crops—Manuring 
experiments. : 

7. Animals.—Composition of animal body—Animal nutrition—Diges- 
tion— Assimilation, metabolism, respiration, and excretion. 

8. Foods and Feeding —Constituents of foods—Origin, nature, and 
composition of chief feeding-stuffs—Sampling, analysis, and adulteration 
of foods—Nutritive value and digestibility of food—Functions of chief 
food constituents—Energy values—Relation of foods to the production of 
work, meat, milk, and manure—Manurial residues of foods. 

9. Dairy Chemistry.—The composition of milk, cream, butter, cheese, 
&c.—Conditions which influence the composition of milk and milk pro- 
' ducts—Action of ferments and enzymes on milk and milk products— 
Milk-testing—Analysis and adulteration of dairy products. 


N.B.—Candidates are required to bring their Laboratory Notes to the Oral 
Examination in this subject. 
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V.—AGRICULTURAL BOTANY. 


In addition to a general knowledge of the morphology, histology, and 
physiology of plants, candidates will be expected to possess a detailed 
knowledge of the following subjects :— 

British grasses of agricultural importance: recognition of at any stage 
of growth. Habitats of important species. Constitution of the grass 
flora of good meadows and pastures. Composition of seed mixtures for 
temporary and permanent leys on various soils. The effects of arti- 
ficial manures on the flora of grass land. 

The weeds of arable and grass land. Poisonous and parasitic weeds. 
Methods of distribution by seed and vegetatively : of eradication. Weeds 
as soil indicators. Recognition of the seeds of the common weeds, par- 
ticularly those characteristically found in clover, grass, &c., seed. 

The chief varieties of wheat, barley, oats, clovers, roots, and other farm 
crops: their suitability for various climatic and soil conditions. The 
identification of the more important types of cereals by means of their 
grain characters. Characteristics of good and bad samples of cereals. 

Materials used in feeding-cakes and meals : identification of. 

Grafting, pruning, and the management of orchards. 

Plant-breeding. Principles of heredity in plants. Pure lines. Fluc- 
tuating variability. Selection. 

Disease in plants. Diseases due to the attacks of parasitic fungi. Re- 
sistance to disease: conditions affecting. The life-history of the more 
important species of Plasmodiophora, Synchytrium, Phytophthora, 
Peronospora, Sphzerotheca, Nectria, Claviceps, Sclerotinia, Ustilago, 
Tilletia, Puccinia, Polyporus, Armillaria, and of any fungoid diseases 
scheduled from time to time by the Board of Agriculture and Fisheries. 

Yeasts and fermentation. 

The general outlines of bacteriology : nitrogen fixation, nitrification, 
and denitrification. Putrefaction and the bacteriology of milk, butter, 
and cheese. 


VI.—AGRICULTURAL BOOK-KEEPING. 


Principles of book-keeping ; single and double entry ; opening books, 
description of subsidiary books, with examples of entries therein ; the 
ledger ; posting ; preparation of trial balance ; valuation of stocks and 
effects ; closing and proving the books, preparation of profit and loss 
account and balance-sheet ; ruling off accounts. 

Application of special methods to farms of varying requirements. 


VII.—AGRICULTURAL ZOOLOGY. 


1. The part played by common animals in helping or hindering agri- 
cultural operations, as illustrated by moles and voles, insectivorous and 
other birds, snails and slugs, useful and injurious insects, arachnids and 
myriapods, earthworms, &c. 

2. General Structure of Insects, especially the external characters. 

3. Lnfe-history of Insects.—Economic importance of different stages. A 
knowledge of the life-history of the principal insect pests as affording a 
basis for appropriate treatment. 

4. Classification of Insects. —The general characters of the following 
Natural Orders : Coleoptera, Lepidoptera, Hymenoptera, Diptera, Hemip- 
tera, Orthoptera, Neuroptera. 
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5. Acarina injurious to Food Crops and Live Stock. 

6. Parasitic Worms.—F lukes, Tapeworms, and Thread worms, 

7. Preventive and Remedial measures in regard to insects, acarines, and 
worm Parasites—e.g., farm practice in relation to the discouragement of 
Insect Attack. Encouragement of insect-eating birds and mammals. 
Artificial remedies. Insecticides. Treatment for Parasites. 


N.B.—Practical acquaintance with common animals, especially insects 
and worm parasites, will be expected. Where the Candidate is not acquainted 
with the scientific name of an animal, the generally received English name 
will be accepted. Candidates are required to bring their Laboratory Notes 
to the Oral Examination in this subject. 


VIII.— VETERINARY SCIENCE. 


1, Elementary Anatomy and Physiology of the horse, ox, sheep, and pig. 

2. The general principles of breeding—including the physiology of 
reproduction, the laws of heredity, the periods of gestation, and the 
signs of pregnancy in the mare, cow, ewe, and sow. 

3. Dentition as a means of determining the age of horses, cattle, sheep, 
and swine. 

4, The management of farm stock in health and disease. 


The following won the Diploma in 1917 :— 


Micuagr. J. Facan, Royal College of Science, Dublin. 

W. D. D. Jarviyz, Harris Institute, Preston, Lancs. 

Davip G. Inonsipz, North of Scotland College of Agriculture, Aberdeen. 

CuarLtes A. Kioppensure, Harper-Adams Agricultural College, New- 
port, Salop. 

Wituism Mippieton, North of Scotland College of Agriculture, 
Aberdeen. 

FrepeERick Pearce, Harris Institute, Preston, Lancs. 

Morean Sureny, Royal College of Science, Dublin. 

H. W. Tomutnson, Harper-Adams Agricultural College, Newport, Salop. _ 


No candidate on this occasion reached the honours standard. 


EXAMINATION PAPERS OF Past YEARS. 


Copies of the Papers set at the Annual Examinations for the National Diploma 
in the Science and Practice of Agriculture, held from 1905 to 1917, may, so far as 
available, be had upon application. Price 6d. per set. 
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VETERINARY DEPARTMENT 


The Society established a Veterinary Department in 1823, but by an 
arrangement made with the Royal College of Veterinary Surgeons, the 
- Society’s examination ceased in 1881. Holders of the Society’s Veterinary 
Certificate are entitled to become Members of the Royal College of Veter- 
inary Surgeons on payment of certain fees, without being required to 
undergo any further examination. The number of Students who passed 
for the Society’s Certificate is 1183. 
The Society votes annually eleven silver medals for Class Competition 
to each of the two Veterinary Colleges in Scotland, the one in Edinburgh 
and the other in Glasgow. 


20 CERTIFICATES IN FORESTRY. 


FORESTRY DEPARTMENT 


Tue Society grants First and Szconp Crass CERTIFICATES in FoRESTRY. 


1. An Examination will be held each alternate year about the month 
of April. 

2. Next Examination will be held in 1919. 

3. Candidates must possess—1. A thorough acquaintance with the theory 
and practice of Forestry. 2. A general knowledge of the following 
branches of study, so far as these apply to Forestry: (a) The Elements of 
Botany and Forest Zoology ; (6) The Elements of Physics, Chemistry, and 
Meteorology ; (c) Forest Engineering, including Land and Timber Measur- 
ing and Surveying; Mechanics and Construction, as applied to fencing, 
draining, bridging, road-making, and saw-mills; and Implements of For- 
estry; (@) Book-keeping and Accounts. 

4, The examinations are open to candidates of any age, may be both 
written and oral, and will include such practical tests as may from time 
to time be decided to apply. 

5. The maximum number of marks for each subject is 100; Pass marks 
for First-Class Certificate—Forestry, 75; all other subjects, 60. Pass 
marks for Second-Class Certificate—Forestry, 60; all ether subjects, 50. 

6. A Candidate who obtains Pass marks in certain subjects, but fails in 
others, may come up for these other subjects alone, it being understood 
that without the special permission of the Society no Candidate will be 
eligible to enter for more than two subsequent examinations. 

7. A Candidate who has obtained the Second-Class Certificate may enter 
again for the First-Class Certificate. 

The list of students who obtained certificates prior to 1899 appears in 
the ‘Transactions,’ Fifth Series, vol. xi. (1899). 


The following have since obtained First-Class Certificates :— 


Eric ArtHur Nozss, Department of Agriculture, Cape 


Town, . 1899 
GrorGcE Ports, Grey College, Bloemfontein, Orange River 

Colony, f wls99 
Duncan S. RABAGLIATI, 1 St Paul’s Road, Bradford, . 1901 
Frank Scott, Dumfries House Mains, Cumnock, ; 1903 


Wiuuiam T. SrockLEY, Rose Villa, Garswood, near Wigan, 1906 
A. Frank WILson, C.D.A. (Edin.), Reedieleys, Auchter- 


muchty, . 1907 
GxrorcE Fisuer, Farm Brook, Pilling, Garstang, Lancs. We wey) 
Joun Parten, jun., Hulne Park, Alnwick, . . 1909 
ALEXANDER Mircwent, Dalmeny Park, Edinburgh, . 1909 


Joun D, Davipson, Brimstage, Birkenhead, c ; . 1911 
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Donatp Dovut, M.A., A.R.C.Se., High School, Kelso, . 1911 
James W. Mackay, Jervaulx ‘Abbey, Middlehan, Yorks., 1915 
Harry Watson, Darnaway, Forres, . : : - 1915 


The following have since obtained Second-Class Certificates :— 


Wiuu1am Bruce, B.Se., East of Scotland College of Agri- 


culture, Edinburgh, : ‘ « £901 
RasaprieR SwAMINATHAN, 56 Jesus Lane, Cambridge, . 1901 
Tuomas UsuHER, Courthill, Hawick, : . 1901 
ALLAN CarRurHy, Lawmarnock, Kilbarchan, ; 1905 
Avex. M. Lumspey, ‘Newburn Schoolhouse, Upper Tango, 1905 
Rosert M. Witson, Laws Cottage, Duns, : 1905 
THomas CAMPBELL, Greystoke, Penrith, . : : eee LOOG 
Donaup Fercuson, Quarry Lane, Lennoxtown, : 1906 
Cuartes PEnruyN Acxers, Huntly Manor, Gloucester, 1908 
Rosert Hows, Beechwood, Arbroath, . 1908 
Joun TROTTER, D. Se., 22 West Saville Terrace, Edinburgh, 1908 
James A. §. Watson, Downieken, Dundee, . 1908 
Norman H. PEARSON, 52 Percy Park, Tynemouth, . 1909 
LioneL F. Stopart, Royal Agricultural College, Ciren- 

cester, fs meee 
ALEXANDER GEORGE Norrie, Cairnhill, by Turriff, . . 1918 
Wiuriam Wart, Darnaway, Forres, ». 1918 


Wiriam P. GREENFIELD, 6 Littlefield Lane, Grimsby, Se LOLS 


> 


SYLLABUS OF EXAMINATION 


I.—SCIENCE OF FORESTRY AND PRACTICAL MANAGE- 
MENT OF WOODS. 


I. Principles of Scientific Foresiry.—l. Effects of heat, light, moisture, 
and air-currents on forest vegetation. 2. Effects of depth, porosity, 
moisture, and chemical composition of the soil on forest vegetation. 3. 
Effects of forest vegetation on the soil and air, 4. Rate and extent of 
_ development, longevity, and reproductive power of trees. 5. Pure and 

mixed woods. 6. Systems of sylviculture. 

II. Forest Organisation. —'7. General ideas regarding a regulated 
system of forest management. 8. Knowledge of working plans of forests. 

III. Practical Management of Woods.—9. Draining and irrigation. 10. 
Choice of species for various situations. 11. Seed and sowing, including 
nurseries. 12. Planting. 13. Natural regeneration by seed, shoots, and 
suckers. 14, Formation of mixed woods. 15. Tending of young woods. 
16. Pruning. 17. Thinning. 18. Sylvicultural characteristics of the 
principal trees. A. 

IV. Injuries by Storms and Fires.—19. Storms. 20. Fires. 

V. Timber.—21. Its technical properties. 22. Its defects. 23. Recog- 
nition of different kinds of ee 24. Processes for increasing its 
durability. 

VI. Utilisation of Produce.—25. Uses of wood and other produce. 26. 
Felling. 27. Conversion. 28. Seasoning. 29. Transport. 30. Sales. 
31. Harvesting of bark. 


4 
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II.—FOREST BOTANY AND FOREST ZOOLOGY. 


(a) Forest Botany. 


The fundamental facts of morphology, physiology, and classification of 
plants. The structure and function of the plant-cell and the plant-tissues. 
Their primary distribution. The secondary changes they exhibit in con- 
sequence of perennation. 

The structure and function of the root and shoot in flowering-plants. 
Buds, their forms and uses. The flower. The fruit. The seed. 

The structure and function of vegetative and reproductive organs of 
fungi. 

Relationship of plants to air, soil, and water. Effect of light, heat, 
and mechanical agencies upon plants. Nutrition. The nature and ele- 
ments of the food of plants. Sources of plant-food. The absorption, 
elaboration, transference, and storage of food. Respiration and tran- 
spiration. Parasites and saprophytes. Symbiosis. 

Growth of plants in length and thickness. Correlation of growth, 
pruning. Germination of seeds. Formation of wood and bark. Heal- 
ing of wounds. 


Diseases of plants due to faulty nutrition and unfavourable circum- ~ 


stances of growth. Diseases due to attacks of fungi. 

Natural reproduction and propagation by seeds and by buds. Fertil- 
isation of flowers. Hybridisation. Artificial propagation by budding, 
grafting, layering, and cutting. 

The characters of the large groups and classes of the vegetable kingdom. 
The characters of the families of plants which include the chief timber 
trees. The botanical characteristics of the principal British forest-trees 
(including the structural features of their wood). The weeds of the forest 
and their significance. 


(6) Forust Zoonoey. 


The group Insecta: its position in the animal kingdom. Structure, 
mode of reproduction, and metamorphosis of insects. The outlines of 
classification of the group. Conditions favourable to the numerical in- 
crease of insects. Natural checks to increase (¢.g., birds, mammals, para- 
sitic insects). The identification and life-history of the more important 
insects injurious to forest-trees and fruit-trees. The damage caused by 
these insect pests and their mode of attack. The damage caused by 
animals. Preventive and remedial measures. 


III.—PHYSICS, CHEMISTRY, AND METEOROLOGY. 


Physics. 

Mass, weight, specific gravity, solid, liquid, and gaseous states of 
matter. Capillarity, osmose, vapour tension, suction pump, force pump, 
syphon, barometer, atmospheric pressure. Boyle’s law. Levers and 
pulleys. Heat, measurement of heat, specific heat; transference of 
heat by conduction, convection, and radiation. Boiling and freezing. 
Latent heat. The thermometer. The conservation and transformation 
of energy. Light—reflection, refraction, polarisation ; the spectrum. 
The rudiments of electricity and magnetism. 
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Chemistry. 

Elements. Oxygen, hydrogen, nitrogen,—their preparation, proper- 
ties, and chief compounds. Acids, bases, salts. Combustion, oxidation, 
reduction. Sulphur, carbon, phosphorus ; and their compounds, with 
oxygen and hydrogen. Metals—potassium, sodium, calcium, magnesi- 
um, aluminium, iron, copper, lead, mercury, and their chief compounds. 
Carbohydrates, marsh gas, olefiant gas, alcohol, acetic acid, oxalic 
acid. Distillation of wood and coal. 


Meteorology. 

The atmosphere, its composition and physical properties. Measure- 
ment of pressure and temperature. The barometer. Rain, hail, snow, 
fog, cloud, dew, the dew-point, hoar frost. The weathering of rocks 
and soils. Gases injurious to vegetation. 


IV.—FOREST ENGINEERING, inctupiIne LAND AND TIMBER 
MEASURING AND SURVEYING; MECHANICS AND 
CONSTRUCTION as appLIED To Ferncine, Bripeine, Roap- 
MAKING, AND SAW-MILLS. 


1. The use of the level and measuring-chain. Measuring and mapping 
surface areas. 2. The measurement of solid bodies—as timber, stacked 
bark, fagots, &c., earthwork. 3. The different modes of fencing and en- 
closing plantations ; their relative advantages, durability, cost of construc- 
tion, and repairs. 4. The setting out and formation of roads for temporary 
or permanent use. 5. The construction of bridges over streams and 
gullies; of gates or other entrances, 6. The construction and working 
of estate saw-mills. 


V.—ARITHMETIC—BOOK-KEEPING. 


1. Arithmetic—including Practice, Proportion, and Decimal Fractions. 
2, Book-keeping—including the description of books to be kept, and the 
solution of practical questions in Book-keeping and the preparation of 
Accounts. 
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EXAMINATION PAPERS 
PRACTICAL FORESTRY. 


1. Describe the working plan of any woodland with which you are 
familiar, drawing attention to any defects, and point out how these 
might be remedied. 

2. How would you be guided in deciding what species of trees you 
would select (a) to re-stock a newly cleared area, (b) to plant a stretch 
of rough hill pasture of varying quality ? 

3. In planting an area of 200 acres with Larch, Corsican pine, Spruce, 
Sitka Spruce, and Douglas, how would you proceed to make the most of 
each species? Name any other species you would introduce, and give 
your reasons for doing so. 

4. (a) What benefits are derived from drainage, and what method and 
system of drainage would you adopt (1) on gently sloping peaty land, 
(2) on a wet clay loam steep slope? (b) What are the objects and benefits 
of thinning ? 

5. (a) How would you know if a wood (1) 20 years old, (2) 50 years 
old, had a satisfactory degree of density? (6) What effect has under- 
stocking (1) on the individual tree, (2) on the crop in general? (c) How 
would you treat a 15-year-old plantation composed of an irregular 
mixture of Larch, Scots pine, Spruce, and Douglas ? 

6. Describe the plant you would recommend for an extensive property, 
having a good working plan for the woods, containing an abundance of 
varied marketable timber, which it is proposed will be utilised, as far 
as required, for estate purposes. How would you dispose of surplus 
timber ? 

(Three hours allowed.) 


FOREST BOTANY AND FOREST ZOOLOGY. 


(A) FOREST BOTANY. 
(Four questions only to be attempted.) 


1. Write a life-history of the Larch. 

2. Give a general account of the Vascular System of a Dicotyledonous 
stem. 

3. What are the essential features in the structure and mode of life 
of Fungi? 

4. Compare and contrast Hazel, Lime, and Elm in (a) structure of 
flowers, (6) pollination, (c) dispersal of seed. 

5. Draw and name the parts of a three-year-old branch of a broad- 
leaved forest tree. State the function of each part named 


(B) FOREST ZOOLOGY. 
(Two questions only to be attempted.) 

1. Give the round of life of any Aphid known to you as a pest on a 
forest tree, 

2. What are the chief insect enemies of the Pine? Describe in detail 
any one of them. 

3. How would you recognise and distinguish the damage of the 
following: Beech Weevil (Orchestes fagi), Squirrel, Osier Weevil 
(Cryptorhynchus lapathi), Crossbill, Rabbit, Field Vole? 


(Two hours allowed.) 
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PHYSICS, CHEMISTRY, AND METEOROLOGY. 


1, Explain the meaning of the terms “acids, bases, and salts.” Describe 
the properties of each class, and give examples from substances contain- 
ing calcium and phosphorus. 

2. Describe how the destructive distillation of wood may be carried 
out. State briefly what you know of the composition and value of the 
distillate. Compare the volatile products with those obtained from the 
destructive distillation of coal. 

3. What is meant by atmospheric pressure, and how would you deter- 
mine it? Is atmospheric pressure constant, and if not, what are the 
chief causes of its variation in any locality ? 

4, What do you understand by the term “element”? Name the chief 
properties of elements, classifying into groups those with like properties. 

5. Name the chief factors which operate in bringing about the reduc- 
tion of rocks to soil. Describe separately the mechanical and chemical 
agencies, and give an example of the operation of each in the process of 
weathering. 

(An hour and a half allowed.) 


FOREST ENGINEERING. 


1. The following notes from a Field Book refer to measurements taken 
for the purpose of estimating the quantity of earth to be excavated in 
conneetion with the ccnstruction of a road. 

One side is vertical, and the opposite side has a slope of 1} tol. The 
width at the bottom is 18 feet, and the total length is 210 feet, which 
may be assumed to be divided into three equal parts, and the measure- 
ments made at the middle of each part. 

Make a dimensioned sketch of each section, and calculate the total 
amount of earth to be excavated in cubic yards. 


Rise. B.S. LS. ES. Penny enue Remarks. 
12°86 } 0. | 1st Section. 
§:26 
6°59 
5°85 
ng i Fe | 
10-96 O. 2nd Section. 
7:03 
6:99 
6°72 
8°90 | ©. | 3rd Section. 
6°84 
7:05 
6-26 | 
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2. Draw the plan of a field from the following notes to a scale of 1 
chain to the inch, and find the area of the field (see fig. 1), 


Fig. 1. 


A 


C 


Also measure the length of the perpendicular from A to BD, 


Links. @©A © D 
© D 760 5 40 
820 42 | 450 © C 
630 25 | 310 
0; 500 © B 
45 | 390 ‘Onne! 
30 | 250 610 
Ou © B 
© B 
1050 
© D 


shee 
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3. Make up the following Level Book. Plot the section to a horizontal: 
scale of 1 inch to 1 chain and a vertical of 1 inch to 10 feet. 


Rise. B.S. LS. F.S. Falliie | Sep aln ey Remarks. 
1°52 1 B0 BM. 
7°48 8-62 | 0) OA 

10°71 120 | 
591 13°56 250 
8°65 340 
9°44 6°37 480 
813 580 
6:28 680 
8°38 4:19 800 
541 930 
« 3:25 1050 
6°65 0°73 1200 
| . 8°29 | 1360 
11-53 | 1550 OB 


4. Describe, with the aid of diagrams, how you would proceed in the 
field in order to find the height of an object— 
(a) The base of which you can approach. 
(b) The base of which is inaccessible. 
a Give dimensioned sketches, showing in cross-section a macadamised 
road— 
(a) On a bank. 
(b) Ina cutting. 
(c) On the side of a hill having a steep sidelong slope. 
How would you provide for drainage ? 
6. Describe and sketch the general arrangement of/a portable saw- 
milling’ plant. 
How is the timber brought to, and taken from, the saw ? 


ARITHMETIC AND BOOK-KEEPING. 


I. ARITHMETIC. 


1. A piece of timber is 19 feet 6 inches long, 16 inches broad, and 10$ 
inches deep. Its cost is £2, 11s. 6d. Find the cost per cubic foot, stating 
the pence to three places of decimals. 

9. Find by practice the value of 211 tons 1] cwt. 37 lb. @ 9s. 4d. 
per cwt. 

3. A purchases a quantity of timber and sells it to B at a profit of 8 per 
cent. Bells the same timber to C at a profit of 10 per cent. What 
profit per cent would A have made if he had sold the timber direct to C 
at a price the latter paid to B? State your answer in decimals. 

4, A rectangular piece of ground 200 yards long and 80 yards broad is 
to be planted with young trees. The trees are to be 12 feet apart, and 
there is to be a space of 6 feet between the outermost trees and the 
boundaries. How many trees are required? 
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You are the forester on the estate of Craigbeck. At 1st June 1914 the 
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II. Boox-xKerrine. 


balance in bank was £53, while the cash on hand was £7, and there was 
a sum of £159 due to the estate by Alexander Black. The following are 
your transactions during the month of June 1914:— 


fteelos 


ih eh8; 
1. 2B 
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. Sold to Alexander Black on credit 1000 larch trees @ 8s. 6d. 
. Paid cash for carriage, to be recovered from Alexander Black, 


£5 


. Sent cheque to Peter Jones in settlement of his account of £40 


for implements, less discount at 5 per cent. 


. Received rent of cottage, £8 in cash. 
. Purchased from Alexander Black a brown horse, the price of 


which, £40, it is arranged shall be set against his account. 


- Received from auctioneer and paid into bank cheque p. £155, 


being net proceeds of sales by him. 

Received and paid into bank Alexander Black’s cheque in settle- 
ment of his account to date, allowing him £5 discount. 

Sent to proprietor cheque p. £250. 

Paid for young trees by cheque, £18. 

Drew from bank £20. 

Paid salary and wages, £17. 


(1) Write up Alexander Black’s account in the Ledger. 
(2) Write up the cash book, keeping separate columns for bank, cash, 
and discount, and showing the balances in bank and on hand at 30th‘ 


June. 


(One hour and a half allowed.) : 
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DAIRY DEPARTMENT 


EXAMINATION IN THE SCIENCE AND 
PRACTICE OF DAIRYING 


This Examination, instituted in 1897, is conducted by the National 
Agricultural Examination Board, appointed jointly by the Royal Agri- 
cultural Society of England and the Highland and Agricultural Society 
of Scotland. 


REGULATIONS. 


1. The Societies may hold annually in England and in Scotland, under 
the management of the National Agricultural Examination Board appointed 
by them, one or more Examinations for the National Diploma in the Science 
and Practice of Dairying ; the Diploma to be distinguished shortly by the 
letters ‘‘N.D.D.” - 

2. The Examinations will be held on dates and at places from time to time 
appointed and duly announced. 

3. A non-returnable fee of Two Guineas will be required from each candi- 
date. 

4. Forms of Entry for the Examination in England may be obtained from 
“The Secretary, Royal Agricultural Society of England, 16 Bedford Square, 
London, W.C. 1,” and must be returned to him duly filled up, with the 
entry-fee of £2, 2s., on or before August 15, 1918. 

5. Forms of Entry for the Examination in Scotland may be obtained from 
“The Secretary, Highland and Agricultural Society of Scotland, 3 George 
IV. Bridge, Edinburgh,” and must be returned to him duly filled up, with 
the entry-fee of £2, 2s., on or before August 15, 1918. 

6. A candidate may enter for the Examination either in England or 
Scotland, but not in both, and a candidate who has once taken part in an 
Examination in England cannot enter for an Examination in Scotland, or 
vice versd. 

7. Asa preliminary to the acceptance of an application for permission to 
enter for the Examination, a candidate must produce :— 

(1) A certificate testifying that he or she has received at least SIX 
session months instruction (not necessarily continuous) in practical 
dairy work at an approved Dairy training institution. 

(2) Evidence that he or she has spent at least SIX months on an 
approved Dairy farm (which period must not run concurrently 
with that referred to in sub-section 1), and that he or she has 
taken part in the work. 

(3) Certificates in a prescribed form, from a recognised institution (or 
recognised institutions) showing that he or she has attended 
approved courses in Chemistry, Bacteriology, and Botany, and has 
satisfied the authorities of the institution of his (or her) fitness for 
admission to the Examination. 

8. In the Examination a candidate will be required to satisfy the Examiners, 
by means of written papers, practical work, and vivd voce, that he or she has— 

(1) A general knowledge of the management of a Dairy Farm, including 
the rearing and feeding of Dairy Stock, the candidate being re- 
quired to satisfy the Examiners that he or she has had a thorough 
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training and practical experience in all the details of Dairy work 
as pursued on a farm, 
(2) A thorough acquaintance, both practical and scientific, with every- 


thing connected with the management of a Dairy, and the manu- ~ 


facture of Butter and Cheese. 
(3) Practical skill in Dairying, to be tested by the making of Butter and 
Cheese. 


Norn.—A candidate must be prepared to make any one of the 
following varieties of Hard-pressed Cheese, the Examiner in 
Cheesemaking having the option of saying during the Exam- 
ination what variety a candidate shall make :— 

Av tHE ENeLisHh CenrrE—Cheddar, Cheshire, or Derby. 
Av THE ScorrisH CentRE—Cheddar, Dunlop, or Cheshire. 
(4) Capacity for imparting instruction to others. 


9. The-Board reserve the right to postpone, to abandon, or in any way, or 
at any time, to modify an Examination, and also to decline at any stage to 
admit any particular candidate to the Examination. 


DATES OF EXAMINATIONS IN 1918. 


ENGLAND—Sarvurpay, September 21st, and following days, at the 
University College and British Dairy Institute, Reading ; last date 
for receiving applications, Taurspay, August 15th. 

SCOTLAND—Fripay, September 27th, and following days, at the 
Dairy School for Scotland, Kilmarnock; last date for receiving 
applications, ‘THuRsDAY, August 15th. 


SYLLABUS OF SUBJECTS OF EXAMINATION IN 
THE SCIENCE AND PRACTICE OF DAIRYING 


I.—GENERAL MANAGEMENT OF A DAIRY FARM. 


1. General Management of Pastures and Crops on a Dairy Farm. 

2. Buildings.—Situation, Surroundings, Construction, Ventilation, and 
Drainage of Farm Buildings. Suitability of building materials. Water 
supply. Construction and arrangement of Dairies: (a) for General 
Purposes ; (b) for Special Purposes. 

3. Foods and Feeding.—Summer and Winter Feeding of Dairy Cattle. 
Root crops. Green fodder. Ensilage. Different kinds of food and their 
composition. Their effect upon Milk, Butter, and Cheese. Special Foods 
used in Dairy Feeding. Preparation of food for Dairy Stock. Rearing 
and feeding of young Stock. Feeding and management of Pigs and 
Poultry. 

4, Dairy Cattle in Health and Disease.—Characteristics of different 
Breeds, and choice of Dairy Cattle. General functions of the organs of 
the animal body. Breeding. . Parturition. Organs which secrete milk. 
Process of milk secretion. Changes which food undergoes during digestion. 
Diseases of Dairy Cattle and their remedies. 


IIl.—_MANAGEMENT OF DAIRY. 


1. Milk and Cream.—Process of Milking. Dairy Utensils and Ap- 
pliances, hand and power. Cooling of Milk. Separation and ripening of 
Cream. Different systems of Cream-raising. Utilisation of Skim-milk. 
Keeping of Milk. Importance of Cleanliness. Diseases spread by Milk. 


| 
| 


' DAIRY DEPARTMENT. 31 


Conveyance and sale of Milk. Milk records. Keeping of Dairy and 
Farm Accounts. Creameries. Butter and Cheese Factories. Different 
systems of Dairying and their comparative returns. 

2. Butter.—Churns and other Butter-making appliances, hand and 
power. Souring of Cream. Churning. Washing and working of Butter. 
Butter-milk. Packing and transmission of Butter. Salting and keeping 
of Butter. Colouring. Characteristics of good Butter. 

3. Cheese.—Principles of its manufacture. Making of different kinds 
of Cheese (from cream, whole-milk, and skim-milk). Acidity of Milk. 
Use of Rennet and its substitutes. Whey. Appliances for Cheese- 
making. Ripening and storage of Cheese. Packing and sale of Cheese. 
Making of Cream and other soft Cheeses, 


III.—CHEMISTRY AND BACTERIOLOGY. 


[V.B.—In this Section there will be expected of the candidate a sound 
understanding of the scientific principles underlying the practice of 


' Dairying, a knowledge of the composition, nature, properties, and 


changes undergone by the different substances met with in Dairying, 
and a general acquaintance with the principles of laboratory methods 
so far as Dairying is concerned.] 

1. General Principles of Chemistry.—The nature of elements and com- 
pound bodies. The different forms of matter—solid, liquid, gaseous. 
Specific gravity, and instruments for determining it. Temperature, and 
methods of measuring it. Thermometric scales. The influence of tem- 
perature in Dairy operations. Physical and chemical changes involved 
in the following: solution, precipitation, filtration, distillation, oxidation, 
and reduction. Acids, Bases, Salts—their distinctive properties. Acidity 
and Alkalinity—their influence and quantitative estimation. 

The Atmosphere—its constituents and impurities; its influence on 
Dairy operations. Atmospheric pressure. 

Water—constituents of pure and natural waters. The impurities. of 
water, and whence derived. The importance of a pure water supply in 
Dairying. 

General knowledge of the elementary chemistry of the following sub- 
stances and their compounds so far as met with in Dairying: Potash, 
Soda, Ammonia, Lime, Phosphoric Acid, Alcohol, Acetic Acid, Carbonic 
Acid, Butyric Acid, Lactic Acid, Albumen, Casein, Fats, Milk-sugar, 
Glycerine, Pepsin. 

Saponification of Fats. 

2. Milk and its Products.—The nature, composition, properties, and 
chemical constituents of milk. Microscopical appearances presented by 
milk. The circumstances that affect the quality and quantity of milk 
produced by the cow. The influence of feeding. The changes which 
occur in the keeping of milk, and how produced. The natural and arti- 
ficial souring of milk. Rennet, its nature and use. Physical and chemical 
changes involved in the making and keeping of Butter, and in the manu- 
facture and ripening of Cheese. Separated Milk, Condensed Milk, Fer- 
mented Milk. The use of Preservatives. Methods of Milk-testing— 
Mechanical methods, their theory and practice. A general knowledge of 
the methods employed in the chemical analysis of Milk and Butter. 
Adulteration of Milk, Cream, Butter, and Cheese—the ways in which 
adulteration is practised, the changes in composition thereby produced, 
and a general knowledge of the methods employed in detecting the same. 

3. The Chemistry of Feeding. —The principal constituents of Food 
materials, and the functions they severally fulfil. The influence of 
Food constituents on milk production. Assimilation and Digestion. 
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Animal Heat and Respiration. Milk as a Food. The relation of Food 
to Manure. 

4. Bacteriologyy.—Moulds. Yeasts. Bacteria. The principal kinds of 
Bacteria met with in Dairying—their forms, methods of reproduction, 
and conditions of life. The influence of physical agencies upon Bacterial 
life. Air and Water as carriers of Bacteria. The changes produced by 
Bacteria in milk and its products. Useful forms and their functions. 
Harmful forms and their effects—Coagulation, Discoloration, Taints, &c. 
Pathogenic organisms. The classification of organisms—organised fer- 
ments and enzymes. The isolation of Bacteria. Methods of preparation 
of pure cultures and their practical use. Nutritive media., Soil Bacterio- 
logy—Assimilation of Nitrogen by Plants—Nitrification—Denitrification. 
Pasteurisation and Sterilisation — the practical application of these to 
Dairy matters. Fermentation and Putrefaction. Disinfectants and 
Preservatives. 

N.B.—Candidates are required to bring their Laboratory Notes to the 
Oral Examination in this subject. 


IV.—PRACTICAL SKILL IN DAIRY WORK. 


Candidates must be prepared—(1) to produce at or before the Examina- 
tion a satisfactory certificate of proficiency in the Milking of Cows, signed 
by a practical Dairy Farmer, and to satisfy the Examiners by a practical 
test, if so required ; (2) to churn and make into Butter a measured quantity 
of Cream ; and (3) to make one Cheese of each of the following varieties : 
(i) *Hard-pressed, of not less than 30 lb.; (ii) Veined or blue-moulded, of 
not less than 10 Ib.; and (iii) also to make one or other of the following 
Soft Cheeses : Cambridge, Camembert, Coulommier, or Pont l’Evéque. 


* A candidate must be prepared to make any one of the following 
varieties of Hard-pressed Cheese :— 
EnexisH Stupents—Cheddar, Cheshire, or Derby. 
Scortish SrupENts—Cheddar, Dunlop, or Cheshire. 


The Examiner in Cheesemaking will intimate the kind of Cheese to 
be made during the Examination. 


V.—CAPACITY FOR IMPARTING INSTRUCTION 
TO OTHERS. 


Candidates must also show practically that they are familiar with the 
management of a Dairy, and are capable of imparting instruction to 
others. 


The following obtained the Diploma in Scotland in 1917 :— 


Bessiz M.S. Arnmsrrone, Bighouse, Melvich, Thurso. 

Mary Bannatyne, Ledaig, Benderloch, Argyllshire. 

Marearet I. Fiercuer, Westbury House, Westbury-sub-Mendip, 
Wells, Somerset. 

Horr Cowan Hamitton, Rossarden, Glengarnock, Ayrshire. 

OrmonbE L. Kincour, 72 Hamilton Place, Aberdeen. 

Marearet M. Macirop, 77 Kenneth Street, Stornoway. 

Marcarer Exten Munro, Tigh-na-Rothaich, Peare, Strathpeffer. 

CaTuERINE VERA Speirs, 13 Viewforth Terrace, Edinburgh. 

IsapeLtua R, Witt, Acrehead, Dumfries. 

Hetena G. WILLIAMSON, Gordon Arms Hotel, Inverurie. 
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The following obtained the Diploma in England in 1917 :— 


Katauren Carnuegy, Midland Agricultural and Dairy College, Kingston, 
Derby. 

Ava Jackson, Lanes. County Council Dairy School, Hutton, Preston. 

Exsiz Evizaseru Jones, Lancs. County Council Dairy School, Hutton, 
Preston, and University College and British Dairy Institute, Reading. 

Mary Czinwen Jonzs, University College and British Dairy Institute, 
Reading. 

Tuomas Duncan Porter, University College and British Dairy Institute, 
Reading. ; 

Mary Lovisz Roserrs, University College of Wales, Aberystwyth, and 
University College and British Dairy Institute, Reading. 

Fiorence Ropinson, Midland Agricultural and Dairy College, Kingston, 
Derby. 

Puytuis Mary Granam Tucker, University College and British Dairy 
Institute, Reading. 

Wituram Woopatt, Midland Agricultural and Dairy College, Kingston, 

Derby. 


\ 


Examination Papers or Past YEARS. 
Copies of the Papers set at the Annual Examinations for the National 


Diploma in the Science and Practice of Dairying, held from 1896 to 1917, 
may, so far as available, be had on application. Price 6d. per set. 
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CHEMICAL DEPARTMENT 


Chemist to the Society—J. F. Tocumr, D.Sc., F.1.C., Crown Mansions, 
414 Union Street, Aberdeen. 


The object of the Chemical Department is to promote the diffusion of a 
knowledge of Chemistry as applied to agriculture among the members of 
the Society, to carry out experiments for that purpose, to assist members 
who are engaged in making local experiments requiring the direction or 
services of a chemist, to direct members in regard to the use of manures 
and feeding-stutts, to assist them to put the purchase of these substances 
under proper control, and in general to consider all matters coming under 
the Society’s notice in connection with the Chemistry of Agriculture, 


MEMBERS’ PRIVILEGES IN RESPECT TO ANALYSES. 


MANURES, FEEDING-STUFFS, SOILS, AND 
AGRICULTURAL PRODUCTS. 
The fees for analyses made for members of the Society shall, until 
further notice, be as follows :— 
The determination of one ingredient in a omels sample of a 


manure or of a feeding-stuff, . 5s. 
The determination of two or more ingredients i ina single sample 
of a manure or of a feeding-stuff, : : : . 10s. 


For example— 
Linseed and other cakes, for oil or for albuminoids, : 
Feeding-meals, ground cereals, for oil or for albuminoids, . 
Bone-meals, for nitrogen or for phosphate, 
Compound manures, for nitrogen or for soluble phosphates, 
or for insoluble phosphates or for potash, 5s. 
Superphosphate, for soluble phosphate or for insoluble if 
phosphate, 
Thomas-phosphate powder, for citric soluble phosphate or 
for total phosphate, 


Linseed and other cakes, for oil oe Anaeetae on 
Feeding-meals, ground cereals, for oil, albuminoids, &c., 
Bone-meals, for nitrogen, phosphate, &e,, 

Compound manures, for nitrogen, soluble phosphates, 


INS 


insoluble phosphates, and potash, ¢ 10s. 
Superphosphate, for soluble phosphate and insoluble 
phosphate, : 
Thomas-phosphate powder, for citric soluble phosphate 
and total phosphate, ) 
Limestone, giving the percentage of tae : ¢ : £50) iy © 
Limestone, complete analysis, 13), @ 
eee including ground lime, percentage of alkaline lime, ORONO 
" complete analysis, ie OO 
Analysis ce soil, to determine fertility and recommenda- 
tion of manurial treatment, . : LTO =20 
Complete analysis of soil, . : 210 0 
Analysis _of agricultural products —hay, grain, ensilage, 
roots, &c., eO RTO 


These charges apply only to gnateen made jor Soria purposes, and 
jor the sole and prwate use of members of the Highland and Agricul- 
tural Society who are not engaged in the manufacture or sale of the 
subsiances analysed. 
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Valuations of manures, according to the Society’s scale of units, will be 
supplied if requested. 
Dairy Propuce. 


Milk, full analysis, . : . : é 3 £0 10 
n solids and fat, cane : : ; 5 
" fat only, . 


Butter, full analysis, : 
. partial analysis (water and fat), 
Cheese, : ; - 


oooo°oo 
bo 
ooonoo 


‘WATER. 


Analysis of water! to determine purity and fitness for 
domestic use (the Committee reserve power to refuse 
from one member more than two samples annually 


at the reduced fee).............00s. at the reduced fee of pipe toye s) 
MIscELLANEKOUS. 
Search for poisons in food or viscera, : : 2 0 0 
Sulphate of copper, percentage of copper and purity, OF Seno 
" " complete analysis, P : 010 0 
Arsenic, carbolic acid and tar acids, and other poisons 
used in making sheep dips, insecticides, &., . : 5s. to £1 


Samples should be sent (carriage paid) to Dr J. F. Tocher, Crown 
Mansions, 414 Union Street, Aberdeen. 


Note to Members sending Samples for Analysis. 


The Directors are anxious to take any steps in their power to expose 
the vendors of inferior fertilisers and feeding-stuffs, and the members 
can give them assistance in this by supplying to the chemist, when send- 
ing samples for analyses, information as to the guarantee, if any, on which 
the goods were sold, and also as to the price charged. 


INSTRUCTIONS FOR SELECTING SAMPLES FOR ANALYSIS. 
MANURES, 


Any method of sampling mutually agreed upon between buyer and 
seller may be adopted, but the following method is recommended as a 
very complete and satisfactory one: Four or more bags should be selected 
for sampling. Each bag is to be emptied out separately on a clean floor, 
worked through with the spade, and one spadeful taken out and set aside. 
The four or more spadefuls thus set aside are to be mixed together until 
a uniform mixture is obtained. Of this mixture one spadeful is to be 
taken, spread on paper, and still more thoroughly mixed, any lumps which 
it may contain being broken down with the hand. Of this mixture two 
samples of about half a pound each should be taken by the purchaser or 
his agent, in the presence of the seller or his agent or two witnesses (due 
notice having been given to the seller of the time and place of sampling), 
and these samples should be taken as quickly as possible, and put into 
bottles or tin cases to prevent loss of moisture, and having been labelled, 
should be sealed by the samplers—one or more samples to be retained by 
the purchaser, and one to be sent to the chemist for analysis. 


{1 Cases containing bottles for water samples and instructions for sampling are sent 
from the laboratory on application, 
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4 


FEEDING-STUFFS. 


Samples of feeding-stuffs which are in the form of meal may be taken 
in a similar manner, 

Samples of cake should be taken by selecting four or more cakes from 
the bulk. These should be nutted to a size not larger than walnuts. 
The nutted cake should then be thoroughly mixed and samples of not 
less than one pound each taken from it. The samples should be put 
into bottles or tins, sealed up, and labelled. One sample should be sent 
to the analyst, and one or more duplicates retained by the purchaser. 


SOILS. 


Dig a little trench about two feet deep, exposing the soil and subsoil. 
Cut from the side of this trench vertical scrapings of the soil down to the 
top of the subsoil. Catch these on a clean board, and collect in this man- 
ner two pounds of soil taken from the whole surface of the section. Similar 
scrapings of subsoil immediately below should be taken and preserved 
separately. Five or six similarly drawn samples at least should be taken 
from different parts of the field, and kept separate while being sent to 
the chemist, that he may examine them individually before mixing in 
the laboratory. 

VEGETABLE PRODUCTS. 


Turnips, &c., at least 50 bulbs carefully selected as of fair average 
growth. 

Hay, straw, ensilage, &c., should be sampled from a thin section cut 
across the whole stack or silo, and carefully mixed ; above 2 lb. weight 
is required for analysis. 

Grain should be sampled like manures. 


DAIRY PRODUCE. 


Milk.—Samples of milk from individual cows should be taken direct 
from the milk-pail after complete milking. Average samples from a num- 
ber of cows should be taken immediately after milking. Specify whether 
the sample is morning or evening milk, or a mixture of these. Samples to 
be tested for adulteration should not be drawn from the bottom or taken 
from the top of standing milk, but they should be ladled from the vessel 
after the milk has been thoroughly mixed. Samples of milk should be 
sent immediately to the analyst. } 

For most purposes a half-pint bottle of milk is a large enough sample. 

Butter and Cheese.—A bout quarter-pound samples are required. 


WATERS. 


When the water is from a well, it should be pumped for some minutes 
before taking the sample. 

If the well has been standing unused for a long time, it should be 
pumped for some hours, so that the water may be renewed as far as 
possible. 

If the well has been newly dug or cleaned out, it should be pumped as 
dry as possible, daily, for a week before taking the sample. 

Water from cisterns, tanks, ponds, &c., should be sampled by immersing 
the bottle entirely under the water, and holding it, neck upwards, some 
inches below the surface. Water from the surface should not be allowed to 
enter the bottle. 

Spring or stream water should not be sampled in very wet weather, but 
when the water is in ordinary condition. Such waters should be sampled 
by immersing the bottle, if possible; but if not deep enough for that pur- 
pose, a perfectly clean cup should be used for transferring the water to the 
bottle. 
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When the bottle has been filled the stopper should be rinsed in the water 
before replacing it. 

Interference with or disturbance of wells or springs, or the ground in 
their immediate vicinity, must be carefully avoided during sampling, and 
for at least twenty-four hours before it. 

After a sample has been taken, it should be sent to the laboratory as 
speedily as possible. 

A description of the source and circumstances of the water should ac- 
company the sample, as the interpretation of the analytical results depends 
to some extent on a knowledge of such particulars. 

N.B.—Stone jars and old wine bottles are unsuitable for conveying 
samples. Winchester quarts chemically cleaned should be obtained from 
the laboratory, Crown Mansions, 414 Union Street, Aberdeen. 


LOCAL ANALYTICAL ASSOCIATIONS. 


With the view of encouraging, as well as regulating the conduct of, 
Local Analytical Associations, the Society, from 1881 to 1893, contributed 
from its funds towards their expenses a sum not exceeding £250 annually. 
In view of the passing of the Fertilisers and Feeding Stuffs Act, 1893, 
it was decided, at a meeting of the Directors on the 6th of December 
1893, to discontinue that grant after the Ist of March 1894. 


COMPOSITION AND CHARACTERISTICS OF MANURES 
AND FEEDING-STUFES. 


(See ‘ Transactions,’ Fifth Series, vol. xi. 1899.) 


FORMS OF GUARANTEE 


GUARANTEE OF MANURE, 


I guarantee that the manure called....... DS EE and sold by me to 

sainee Piecausedveteaseeretastohateesecy cess COMtAINS a Minimium-ol— 
Soluble phosphoric acid =Phosphate of lime dissolved............ per cent. 
Insoluble phosphoric acid=Phosphate of lime undissolved......... per cent, 
Potash salts ; . =Potash (K,O) F : SRA eentions per cent, 
Total nitrogen . .. =Ammonia . pepe Supe ee nee per cent. 
Signature of seller..........sssccecsce-as 
DOLE i se rntecmconkts 19 


GUARANTEE OF FEEDING-STUFF. 


I guarantee that the feeding-stuff called......... ......and sold by me to 
Sp ACABBS NBER aoeadooscbdoacdarUNdeae aod contains a minimum of— 


sessereee POY Cent albuminoids. 
ssesseeee per cent oil. 
per cent carbohydrates. 


Signature of seller...........0:-sesecesees 
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PRICES OF FERTILISERS AND FEEDING STUFFS. 


For the sake of continwity, this Schedule of Prices and Unit Values is issued as formerly. Owing to 
abnormal conditions, the figures should not be wsed for the purposes to which similar figures 
were put im pre-war times. 


For Season 1918. 
SUPERPHOSPHATES. 


(The undernoted prices per unit and per ton for Superphosphates are maximum prices for the 
grades named as fixed by Government Orders. These prices increase monthly by is. per ton 
until the end of the season. ] 


Maximum Prices PrR UNIT FOR THE UNDERNOTED PERCENTAGES. 
Item To BE VALUED. (The maximum price includes carriage to purchasers’ 
nearest railway station.) 

TOI tere 25% 277, 30% 35 % 377 
Phosphates dissolved Owe carrie 26 28 31 36 38 

Unit price for 25°5 27°5 80°5 85°5 Bib 
February unit price . or 4/84 4/64 4/4 4/34 4/34 
May-June unit price . ot 4/94 4/7 4/5 4/43 4/44 
February price per ton ue £519 6|/£6 4 6/£612 0|/£712 0|£8 0 O 
May-June price per ton as G 216) Oi Oak GLO MOU eb omlO iimes emo mn) 


FERTILISERS. 
(Other than Superphosphates.) | 
| } 
Name of Fertiliser, Guarantee, Erice per Peeper 
3 Final Ton, Unit. | 
= i) 
Per cent. £ s. d. i} 
Sulphate ofammonia . h 7 4 . 20 Nitrogen ea) He G3 16/43» i} 
(OLE ; ‘|i 
= t 
Basic slag (Thomas-phosphate powder) ‘ x 5 af 4 Bat i 
iS) | i 
26 3.7 6 8 
Bone meal oe 15 10 O|\ & || 
to roy Hii 
iO O/(Z i| 
Steam bone flour . 5 5 5 5 ; Bo 113 10 Of 4 | 
‘ to a 
1450) 20145 
Ground mineral phosphate . . - 60 Total 510 0 1/10 
phosphate 
Nitrate of soda o ‘ S : 
Potash manure salt 5 5 ° . . sold only 
Muriate of potash . 5 : 5 : s under permit | 
Kainit (unpulverised) . : : 5 & | 
Compound fertilisers {— i 
Nitrogen P . : 5 yates : £5 ate 17/6 | 
| Soluble phosphate “ ° . Fe ‘ an oe 4/3 
Citric soluble phosphate . : 2/6 
Insoluble phosphate . ° . : 3 A é 1/6 
Potash . . i : 3 0 : A ' 21/6 
| 


* Sulphate of ammonia is carriage paid to purchaser’s nearest railway station in two-ton lots 
net cash. For conditions as to price for small quantities and other conditions of sale of sulphate 
of ammonia and superphosphates, see the respective Orders. } 

+ Four-ton lots ex warehouse. f 


¢ See Compound Fertilisers Order, 13th October 1917, for conditions of sale. 
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FEEDING STUFFS. 


Maximum Prices of the undernoted Feeding Stuffs as fixed by the Cattle Feeding Stuffs 
(Maximum Prices) Order 1918, dated 7th February 1918 (for 2-ton lots ex warehouse). 


\ d Maximum Maximum 
Name of Feeding Stuff. prices Name of Feeding Stuff. prices 
per Ton. per Ton. 
£ s. a ee Sake 
Home manufactured cakes and Compound cakes and meals (made 
meals— trom two or more ingredients 
Linseed cake (not less than 8% when no oil is expressed in the 
oil) . : , 3 a0 07 0 process of manufacture)— 
Cotton seed cake eee T e100, Cakes and meals containing not 
Undecorticated ground nut less than 7% oil and not less 
Saica ale een IMS 1 B20 than 20% albuminoids . .|17 5 0 
Semi-decorticated ground nut vane? ae es ie 08 
Cake hey er we ory ante Seay (181i 206 aS (0 OU AG OO Oey 
Decorticated ground nut cake .| 19 0 0 than 20% albuminoids alates 
Palm kernel cake 1315 0 aes rite Scan deni aee 
Rape cak ; E 14 ess than 6% oil and not less 
Goce ed iron than 17% albuminoids 1617 6 
Sesame cake 18 10 0 || Millers’ offals— 
Soya cake . 3 , , 19'3.0).0 Flour millers’ offals of all kinds |13 0 0 
Extracted palm kernel meal 1310 0 Fine barley dust 17 0 0 
Extracted rape meal . 14 0 0 C : 5 : : 
E p oarse barley dus 5 5 slp om On 
xtracted soya meal . 1815 0 Oat dust . , , 3 MEN ie AN 
Oat husks . . 5 4, |) 37086 
Oat husk ; 5 
Imported cakes and meals— aH 2 Bet real Bae 
if ; Miscellaneous— 
North American linseed cake 19 5 0 Maltculms. °. ‘ F ei 
Argentine linseed cake 1915 0 Kilndoste F 5 11 -0 0 
Canadian linseed cake - | 1910 0 Dried distillers’ grains 15 5 0 
Australian linseed cake. £/-19 10 0 i , i 
: : Dried brewers’ ale grains oy [PLA OO 
pense and Portuguese linseed Tenike Dried brewers’ porter and mixed 
cake . : : 5 3 i 
Egyptian cotton seed cake 15 0 0 Cer i ¥ . eee 
Decorticated cotton seed meal . 19 15 0 || Wet brewers’ ale and distillers’ | Per usual 
Decorticated cotton seed cake .| 1915 0 grains for October-April de- | Trade qr. 
Repressed cotton cake : » (20 15 0 livery ; ' . . 08 4 
Semi-decorticated cotton cake . | 1710 0 || Wet brewers’ porter and mixed 
Copra cake . ° : 7 1710 0 grains for October-April de- 
Palm kernel cake 3 15 0 0 livery 6 c 5 : ROL S750 
Rangoon rice meal 1610 0 || Wet brewers’ ale and distillers’ 
Italian rice meal. “ i 1410 0 grains for May-September de- 
Canadian rice ee a 0 0 livery 5 ; 3 5 Lei en Ogee 
Egyptian rice mea 17 0 0 || Wet brewers’ porter and mixed 
Gluten feed . : co Lo. 0140) grains for May-September de- 
Maize meal cake . lien 60 20) livery c : 2 = 20) =610 


NOTE ON UNIT USED IN VALUING FERTILISERS. 


The unit used for the valuation of fertilisers is the hundredth part of a 
ton, and as the analyses of fertilisers are expressed in parts per hundred, 
the percentage of any ingredient of a fertiliser when multiplied by the price 
of the unit of that ingredient represents the value of the quantity of it 
contained in a ton. 


Note.—The units have reference solely to the Marker Prices of 
Fertilisers at 6th February 1918, and not to their AGRICULTURAL 
VALUES. 


NOTE ON MAXIMUM PRICES OF FEEDING STUFFS. 


The maximum prices quoted in the above table are for quantities of 
not less than 2 tons. For quantities less than 2 tons and more than 
5 ewt. an additional charge may be made of 5s. per ton when goods are 
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delivered from a store not a maker’s or importer’s store. ‘Additional 
charges are made for quantities less than 5 cwt. The maximum prices 
prescribed do not include transport charges. Transport charges are 
limited to the amount actually and properly paid or payable, not ex- 
ceeding the customary charges. A charge on account of transport of 
raw materials allowed by the Food Controller may be made in the case 
of compound cakes and meals manufactured in Scotland or Ireland. 
These additional transport charges must be shown as separate items on 
the invoice. Feeding stuffs sold in sacks or bags shall be sold gross 
weight, sacks or bags included. If the purchaser, by arrangement with 
the seller, sends his own sacks or bags to be filled, he shall be entitled 
to receive the cattle feeding stuffs purchased net weight, sacks or bags 
excluded, and no charge for sacks or bags can be made. 

All transactions are on a cash basis, ex mill or store or on rail within 
fourteen days. Where credit is given an extra charge may be made, 
provided that discount for net cash within fourteen days is quoted on the 
invoice, and that discount brings the net cash price within the maximum 
price prescribed. 

Special provisions hold with respect to millers’ offals. See the Cattle 
Feeding Stuffs (Maximum Prices) Order, 1918, dated 7th February 1918. 


BOTANICAL DEPARTMENT 


Consulting Botanist to the Society—A. N. M‘Axrinz, 
6 Blythswood Square, Glasgow. 


The Society have fixed the following rates of charge for the examination 
of plants and seeds for the bona fide and individual use and information of 
members of the Society (not being seedsmen), who are particularly re- 
quested, when applying to the Consulting Botanist, to mention the kind 
of examination they require, and to quote its number in the subjoined 
schedule. The charge for examination must be paid at the time of appli- 
cation, and the carriage of all parcels must be prepaid. 


Scale of Charges. 


- 1, A report on the purity, amount, and nature of foreign materials, 
and the germinating power of a sample of seed, 1s. 

2. Determination of the species of any weed or other plant, or of any 
vegetable parasite, with a report on its habits and the means for its 
extermination or prevention, 1s. 

3. Report on any disease affecting farm crops, 1s. 

4. Determination of the species of any natural grass or fodder plant, 
with a report on its habits and pasture or feeding value, 1s. 

The Consulting Botanist’s Reports are furnished to enable members— 
purchasers of seeds and corn for agricultural or horticultural purposes—to 
test the value of what they buy, and are not to be used or made available 
for advertising or trade purposes by seedsmen or otherwise. 


Purchase of Seeds. 


The purchaser should obtain from the vendor, by invoice or other 
writing, the proper designation of the seed he buys, with a guarantee 
of the percentage of purity and germination, and of its freedom from 
ergot, and in the case of clover, from the seeds of dodder or broom-rape. 


es 


Eke ey bert 
Rear reer Nat yat 
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It is strongly recommended that the purchase of prepared mixtures of 
seeds should be avoided. The different seeds should be purchased 
separately and mixed by the farmer: mixtures cannot be tested for 
germination. 


The Sampling of Seeds. 


The utmost care should be taken to secure a fair and honest sample. 
This should be drawn from the bulk delivered to the purchaser, and not 
from the sample sent by the vendor. 

When legal evidence is required, the sample should be taken from the 
bulk, and placed in a sealed bag in the presence of a witness. Care 
should be taken that the sample and bulk be not tampered with after 
delivery, or mixed or brought in contact with any other sample or bulk. 

At least one ounce of grass and other small seeds should be sent, and 
two ounces of cereals and the larger seeds. When the bulk is obviously 
impure the sample should be at least double the amount specified. 
Grass seeds should be sent at least four weeks, and seeds of clover and 
cereals two weeks, before they are to be used. 

The exact name under which the sample has been sold and purchased 
should accompany it. 


Reporting the Results. 


The Report will be made on a schedule in which the nature and amount 
of impurities will be stated, and the number of days each sample has been 
under test, with the percentage of the seeds which have germinated. 

“Hard” clover seeds, though not germinating within the time stated, 
will be considered good seeds, and their percentage separately stated. 

The impurities in the sample, including the chaff of the species tested, 
will be specified in the schedule, and only the percentage of the pure 
seed of that species will be reported upon; but the Rear VaLuE 
of the sample will be stated. The Real Value is the combined percent- 
ages of purity and germination, and is obtained by multiplying these 
Preniases and dividing by 100: thus in a sample of Meadow Fescue 

aving 88 per cent purity and 95 per cent germination, 88 multiplied by 
95 gives 8360, and this divided by 100 gives 83°6, the Real Value. 


Selecting Specimens of Plants. 


The whole plant should be taken up and the earth shaken from the 
roots. If possible the plants must be in flower or fruit. They should be 
packed in a light box, or in a firm paper parcel. 

Specimens of diseased plants or of parasites should be forwarded as 
fresh as possible. They should be placed in a bottle, or packed in tinfoil 
or oil-silk. ' 

All specimens should be accompanied with a letter specifying the 
nature of the information required, and stating any local circumstances 
(soil, situation, &c.) which, in the opinion of the sender, would be likely 
to throw light on the inquiry. 

Parcels or letters containing seeds or plants for examination (carriage or 
postage paid) must be addressed to Professor M‘Alpine, Botanical Labora- 
tory, 6 Blythswood Square, Glasgow. 
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ENTOMOLOGICAL DEPARTMENT 


Consulting Entomologist to the Society—Dr R. Stewart MacDoveatt, 
9 Dryden Place, Edinburgh. 


Arrangements have been made with Mr R. Stewart MacDougall, 
M.A., D.Sc., Edinburgh, to advise members of the Society regarding 
insects or allied animals which, in any stage of their development, 
infest— 


(a) Farm crops. (d@) Fruit and fruit trees. 
(6) Stored grain. (e) Forest trees and stored timber. 
(c) Garden and greenhouse plants. | (f/) Live stock (including poultry). 


Members consulting Dr MacDougall will please forward with their 
queries examples of the injured plants, or the injured parts of plants, &c., 
as well as specimens of the insects or other animals believed to be the 
cause of the injury. 

Specimens should be sent in tin or wooden boxes, or in quills, to prevent 
injury in transmission. 

Address letters and parcels (carriage or postage paid) to Dr R. Stewart 
MacDougall, 9 Dryden Place, Edinburgh. 

The Directors have fixed the fee payable by members te Dr MacDougall 
at 1s. for each case upon which he is consulted : this fee must be sent to 
him along with the application for information. 
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PREMIUMS 


GENERAL REGULATIONS FOR COMPETITORS. 


1. It is to be distinctly understood that the Society is not 
responsible for the views, statements, or opinions of any of the 
writers whose papers are published in the ‘ Transactions.’ 

2. All reports must be legibly written, and on one side of the 
paper only; they must specify the number and subject of the 
Premium for which they are in competition; they must bear a 
distinguishing motto, and be accompanied by a sealed letter, 
similarly marked, containing the name and address of the 
reporter—initials must not be used. 

3. No sealed letter, unless belonging to a report found entitled 
to the Premium offered, or a portion of it, will be opened with- 
out the author’s consent. 

4, Reports for which a Premium, or a portion of a Premium, 
has been awarded, become the property of the Society, and 
cannot be published in whole or in part, nor circulated in 
any manner, without the consent of the Directors. All other 
papers will be returned to the authors if applied for within 
twelve months. 

5. The Society is not bound to award the whole or any part 
of a Premium. 

6. All reports must be of a practical character, containing the 
results of the writer’s own observation or experiment, and the 
special conditions attached to each Premium must be strictly 
fulfilled. General essays, and papers compiled from books, will 
not be rewarded or accepted. Weights and measurements must 
be indicated by the imperial standards. 

7. The Directors, before or after awarding a Premium, shall 
have power to require the writer of any report to verify the 
statements made in it. 

8. The decisions of the Board of Directors are final and con- 
clusive as to all matters relating to Premiums, whether for 
Reports or at General or District Shows; and it shall not be 
competent to raise any question or appeal touching such 
decisions before any other tribunal. 

9. The Directors will welcome papers from any Contributor on 
any suitable subject, whether included in the Premium List or 
not ; and if the topic and the treatment of it are both approved, 
the writer may be remunerated and his paper published. 
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CLASS I. 


REPORTS. 


Section 1—THE SCIENCE AND PRACTICE OF 
4 AGRICULTURE. 
FOR APPROVED REPORTS. 


1. On any useful practice in Rural Economy adopted in other 
countries, and susceptible of being introduced with advantage 
into Scotland—The Gold Medal. To be lodged by 1st November 
in any year. 

The purpose chiefly contemplated by the offer of this premium is to induce 
travellers to notice and record such particular practices as may seem 


calculated to benefit Scotland. The Report to be founded on personal 
observation. 


2. Approved Reports on other suitable subjects. To be 
lodged by 1st November in any year. 


SECTION 2.—ESTATE IMPROVEMENTS. 
FOR APPROVED REPORTS. 


1, By the Proprietor in Scotland who shall have executed the 
most judicious, successful, and extensive Improvement—The 
Gold Medal, or Ten Sovereigns. To be lodged by 1st November 
in any year. 

Should the successful Report be written for the Proprietor by his resident 
factor or farm manager, a Minor Gold Medal will be awarded to the 
writer in addition to the Gold Medal to the Proprietor. 

The merits of the Report will not be determined so much by the mere 
extent of the improvements, as by their character and relation to the 
size of the property. The improvements may comprise reclaiming, 
draining, enclosing, planting, road-making, building, and all other 
operations proper to landed estates. The period within which the 
operations may have been conducted is not’ limited, except that it 
must not exceed the term of the Reporter’s proprietorship. 


2. By the Proprietor or Tenant in Scotland who shall have 
reclaimed within the ten preceding years not less than forty 
acres of Waste Land—The Gold Medal, or Ten Sovereigns, To 
be lodged by 1st November in any year. 

3. By the Tenant in Scotland who shall have reclaimed within 
the ten preceding years not less than twenty acres of Waste Land 
—The Gold Medal, or Ten Sovereigns. To be lodged by 1st 
November in any year. . 

4, By the Tenant in Scotland who shall have reclaimed not 
less than ten acres within a similar period—The Medium Gold 
Medal, or Five Sovereigns. To be lodged by 1st November in 
any year. 


The Reports in competition for Nos, 2, 8, and 4 may comprehend such 
general observations on the improvement of waste lands as the writer’s 
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experience may lead him to make, but must refer especially to the 
lands reclaimed—to the nature of the soil—the previous state and 
probable value of the subject—the obstacles opposed to its improve- 
ment—the details of the various operations—the mode of cultivation 

i adopted—and the produce and value of the crops produced. As the 
required extent cannot be made up of different patches of land, the im- 
provement must have relation to one subject ; it must be of profitable 
character, and a rotation of crops must have been concluded before the 
date of the Report. A detailed statement of the expenditure and return 
and a certified measurement of the ground are requisite. 

5. By the Proprietor or Tenant in Scotland who shall have 
improved within the ten preceding years the Pasturage of not 
less than thirty acres, by means of top-dressing, draining, or 
otherwise, without tillage, in situations where tillage may be in- 
expedient—The Gold Medal, or Ten Sovereigns. To be lodged 
by 1st November in any year. 

6. By the Tenant in Scotland who shall have improved not 
less than ten acres within a similar period—The Minor Gold 
Medal. To be lodged by 1st November in any year. 


Reports in competition for Nos. 5 and 6 must state the particular mode of 
management adopted, the substances applied, the elevation and nature 
of the soil, its previous natural products, and the changes produced. 


Sxction 3—HIGHLAND INDUSTRIES anp FISHERIES. 
FOR APPROVED REPORTS. 


1. The best mode of treating native Wool; cleaning, carding, 
dyeing, spinning, knitting, and weaving by hand in the High- 
lands and Islands of Scotland—Five Sovereigns. To be lodged 
by 1st November in any year. 


Srction 4.—MACHINERY. 
FOR APPROVED REPORTS. 
To be lodged by 1st November in any year. 


Section 5—FORESTRY DEPARTMENT. 
FOR APPROVED REPORTS. 


1. On Plantations of not less than eight years’ standing 
formed on deep peat-bog—The Medium Gold Medal, or Five 
Sovereigns. To be lodgéd by 1st November in any year. 


The premium is strictly applicable to deep peat or flow moss; the condition 
of the moss previous to planting, as well.as at the date of the Report, 
should, if possible, be stated. 

The Report must describe the mode and extent of the drainage, and the 
effect it has had in subsiding the moss—the trenching, levelling, or 
other preliminary operations that may have been\!performed on the 
surface—the mode of planting—kinds, sizes, and number of trees 
planted per acre—and their relative progress and value, as compared 
with plantations of a similar age and description grown on other soils 
in the vicinity. 
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CLASS Ii. 


DISTRICT COMPETITIONS. 
REGULATIONS 1918. 


Grants in aid of District Competitions for 1919 must be applied for before 
1st November 1918, on Forms to be obtained from the Secretary. 


When a Money Grant has expired, the District cannot apply again for 
another Money Grant for four years. 


Section IL—GRANTS TO DISTRICT SOCIETIES FOR HORSES, 
CATTLE, SHEEP, AND PIGS. 


1. Cuass or Srock—Limir or Grants, £340.—The Highland and 
Agricultural Society will make Grants to District Societies for prizes 
for Breeding Animals of any of the following Classes of Stock, viz. :— 


Cattle. Sheep. 
Shorthorn. Blackface. 
Aberdeen- Angus. Cheviot. 
Galloway. Border Leicester, 
Highland. - Half-Bred. 
Ayrshire. Shropshire. 
Holstein- Friesian. Oxford-Down. 
Jersey. Suffolk. 

Wensleydale. 
Horses. 
Draught Horses, Pigs. 
Hunters. Any Pure Breed. 
Hackneys. 
Ponies. 


Shetland Ponies. 


Cross-bred! animals are not eligible. The Prizes must be confined to 
Breeding Animals ; “bullocks,” “ geldings,” “wethers,” and “hog pigs” 
are excluded. 

2. All Competitions must be at the instance of a local Society. A 
Committee of Management shall be appointed, and the Convener of the 
Committee must be a Member of the Highland and Agricultural Society. 

3. Grant To District, £12.—The portion of the Grant to any one 
District Society shall not exceed the sum of £12 in any one year. 

4, ALLocaTion or Grant.—The Grant from the Highland and Agri- 
cultural Society is not to be applied as a Grant in aid of the Premiums 
offered by the Local Society, but must be offered in the form of separate 
Prizes for the Animals chosen ; and the Prizes must be announced in the 


Premium List and Catalogue of the Show as “given by the Highland and 
Agricultural Socrety.” 


5. CONTINUANCE OF GRANT THREE YEARS.—The Money Grant shall con- 
tinue for three alternate years, provided always that the District Society 
shall, in the two intermediate years, continue the competition by offering 
Premiums for the same class of Stock as that selected in each previous 
year to compete for the Highland and ‘Agricultural Society’s Prizes. 
If no competition takes place for two years the Grant expires. 


1 Exceptions to this rule may, however, be authorised by the Board of Directors, on 
application. The Directors are prepared to consider applications from local Societies 
which desire to use their grants, or part thereof, as prizes for cross-bred calves and 
one-year-old cross-bred cattle. 
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6. When it is agreed to hold the General Show of the Society in any 
district, no provincial show shall be held in that district in the months of 
June, July, or August. 

7. Mepats 1n InrermMEDIATE YEARS.—In the two alternate years the 
Highland and Agricultural Society will place three Silver Medals at the 
disposal of the District Societies, for the same classes of Stock as those 
for which the Money Premiums are offered, provided that not less than 
three lots are exhibited in the same class. 

8. Rutes oF Comprtition.—The Rules of Competition for the Pre- 
miums, the Funds for which are derived from Grants of the Highland and 
- Agricultural Society, shall be such as are generally enforced by the Society 
receiving the Grant for Premiums offered by itself. 

9. AREA AND PaRIsHES—FIvVE ParisHes.—When making application 
for Grants from the Highland and Agricultural Society, the District 
Society must delineate the area and the number of parishes comprised in 
the district, and, except in special cases, no District Society shall be entitled 
to a Grant whose show is not open to at least jive Parishes. 

10. Rerorts.—Blank Forms for Reports will be furnished to the Secre- 
taries of the different District Societies. Both in the years when the 
Grant is offered and in the two intermediate years, detailed reports of 
the competition must be given on these Forms and lodged with the 
Secretary of the Highland and Agricultural Society as soon as possible 
after the Show, and in no case later than Ist November. These reports 
are subject to the approval of the Directors of the Highland and Agri- 
cultural Society, against whose decision there shall be no appeal. All 
Reports must be signed and certified as marked in the Form. 

11. Grants—WauHEN Paip.—The Grants made to District Societies will 
be paid in December after the Reports of the awards of the prizes have 
been received and found to be in order and passed by the Board of 
Directors, the Money Grants being paid to the Secretaries of the Local 
Societies and the Medals sent direct to the winners. The Secretary 
of the District Society must not on any condition whatever pay any pre- 
mium offered by the Highland and Agricultural Society until he has been 
informed that the awards are in order and has received the Grant from the 
Highland and Agricultural Society. 

12. RENEWAL or AppLicaTion.—No application for renewal of a Money 
Grant to a District Society will be entertained until the expiration of four 
years from the termination of the last Grant. 

13. DisposaL or ApPLications.—In disposing of applications for Dis- 
trict Grants, the Directors of the Highland and Agricultural Society shall 
keep in view the length of interval that has elapsed since the expiration 
of the last Grant, giving priority to those District Societies which have 
been longest off the list. 


DISTRICTS. 
Final Year. 


1. NirHspaLe AGRicuLTURAL Socimry.—Convener, Charles W. Ralston, 
Dabton, Thornhill; Secretary, David Paterson, Solicitor, Thornhill. 
Granted 1909. (In abeyance in 1910 on account of the Dumfries 
Show.) (In abeyance 1914, 1915, 1916, and 1917—no Show held.) 

2. WestER Ross Farmers’ CLus.—Convener, William Stirling, Fairburn, 
Muir of Ord; Secretary, James Cumming, County Buildings, Ding- 
wall. Granted 1909. (In abeyance in 1911 on account of the Inver- 
ness Show.) (In abeyance 1914, 1915, 1916, and 1917—no Show 
held. 

3. Speen Farmers’ Crus.—Oonvener, J. Grant Smith, Strath- 
spey Estate Office, Grantown-on-Spey ; Secretary, Gilbert Brown, 
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Grantown-on-Spey. Granted 1909, (In abeyance in 1911 on ac- 
count of the Inverness Show.) (In abeyance 1914, 1915, 1916, and 
1917—no Show held.) 

4. CLACKMANNANSHIRE Unton AGRICULTURAL Society, — Convener, 
Donald A. Kinross, Hillend, Clackmannan ; Secretary, Alexander 
L. Roxburgh, Solicitor, Alloa. Granted 1911, (In abeyance 1915, 
1916, and 1917—no Show held.) 

5. STRATHENDRICK AGRICULTURAL Soctery.—Oonvener and Secretary, 
W. Watson Murray, Catter House, Drymen. Granted 1911. (In 
abeyance 1915, 1916, and 1917—no Show held.) 

6, Dounz AcricuLTuRAL Assocration. — Convener, John Scrimgeour, 
Doune Lodge, Doune; Secretary, William Gray, Doune. Granted 
1912. (In abeyance 1916 and 1917—no Show held.) 


2nd Year. 


7. ARGYLL CaTTLE SHow Soctery.—Convener, Captain John Campbell 
of Kilberry ; Secretary, James M‘Dougall, South Cliff, Tarbert, 
Lochfyne. Granted 1910, (In abeyance in 1910—unable to hold 
a show. In abeyance in 1913 on account of the Paisley Show.) 
(In abeyance 1914, 1915, 1916, and 1917—no Show held.) 

8. CastLe-Dovantas AGRICULTURAL Society. — Convener, Charles A. 
Phillips of Dildawn, Castle- Douglas ; Secretary, Patrick Gifford, 
118 King Street, Castle-Douglas. Granted 1912. (In abeyance 
1912, 1915, 1916, and 1917—no Show held.) 

9. Kinuearn AcricutruraL Society, — Convener, C. E. Horsburgh, 
Blairquhosh, Blanefield ; Secretary, Robert N. Morrison, Dum- 
goyach, Blanefield, Stirlingshire. ~ Granted 1914. (In abeyance 
1916 and 1917—no Show held.) 

10. ARRAN Farmers’ Society.— Convener, James J. Morton, Machrie, 
Arran ; Secretary, James Bone, jun., Glenkiln, Lamlash. Granted 
1915. (In abeyance 1917—no Show held.) 

11. Carrick Farmers’ SocieTy.—Convener, Alexander Cross of Knock- 
don, Maybole ; Secretaries, J. & J. M. Gibson, Royal Bank, Maybole. 
Granted 1915. (In abeyance 1917—no Show held.) 


ist Year. 


12. Easter Ross Farmers’ Cius.— Convener, James G. Young, Cadboll, 
Fearn; Secretary, George D. Gill, Commercial Bank Buildings, Tain. 
Granted 1914. “(In abeyance 1914, 1915, 1916, and 1917—no Show 
held.) 

13. Forta AGRICULTURAL Society.— Convener, David M‘Culloch, The 
Inn, Forth; Secretary, George Muir, East Crofthill, Carnwath. 
Granted 1915. (In abeyance 1915, 1916, and 1917—no Show 
held. \ 

14. Meee Buair AGRIcULTURAL Society. — Convener, James ML, 
Marshall, Bleaton Hallet, Blairgowrie ; Secretaries, J. Stewart and 
J. Mitchell, Bleaton, Blairgowrie. Granted 1915. (In abeyance 
1915, 1916, and 1917—no Show held.) 

15. BucHiyviz ann Garrmore AGRICULTURAL Society.—Convener, John 
Dempster, Estates Office, Gartmore ; Secretary, James Monach, 
Craignorton, Buchlyvie. Granted 1916. (In abeyance 1916 and 
1917—no Show held.) 

16. DumBaRTonsHIRE AGRICULTURAL Socimry.—Convener, A. ©. Lawrie, 


Mnuirhouses, Duntocher ; Secretary, William Davie, 253 Main Street, | 


Alexandria. Granted 1916. (In abeyance 1916 and 1917—no Show 
held.) 


17. 


(In 
18. 


19. 


20, 


21. 


22, 


24. 


25. 


26. 


28. 


29. 


30. 
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PottTattocn Farming Sociery.— Convener, Colonel Malcolm, C.B., 


of Poltalloch, Kilmartin ; Secretary, Archibald Taylor, Poltalloch 
Estate Office, Kilmartin. Granted 1917. (In abeyance 1917—no 
Show held.) 


Intermediate Year—3 Silver Medals, ) 


Morrat anp Upper ANNANDALE AGRICULTURAL AND HorticuLTuRaL 
Sociury.— Convener, Basil H. Hill, Archbank, Moffat; Secretaries, 
James Johnstone, Solicitor, Moffat, and John Young, High Street, 
Moffat. Granted 1911. (In abeyance 1914, 1915, 1916, and 1917— 
no Show held.) 

GLENKENS AcRIcULTURAL Socrery. — Convener, J. M. Kennedy, 
Knocknalling, Dalry; Secretary, James M‘Gill, High Street, New 
Galloway. Granted 1911, (In abeyance 1914, 1915, 1916, and 1917 
—no Show held.) 

STRATHBOGIE FaRMER Ciup. — Convener, William Wilson, Coyn- 
achie, Gartly ; Secretary, William M. Morrison, Cairnie, Huntly. 
Granted 1912. (In abeyance 1915, 1916, and 1917—no Show held.) 

Istay, Jura, AnD Cotonsay AGRICULTURAL Associa Tion.—Convener, 
James Forbes, Eallabus, Bridgend, Islay ; Secretary, Robert Cullen, 
Bridgend, Islay. Granted 1919, (In abeyance in 1913 on account 
of the Paisley Show.) (In abeyance 1914, 1915, 1916, and 1917 
—no Show held.) 

ForRMARTINE AGRICULTURAL Association.— Convener, George Walker, 
Tillygreig, Udny Station; Secretary, James Skinner, Mosstown 

_ Cottage, Logiereive, Udny. Granted 1913. (In abeyance 1916 and 
1917—no Show held.) 


. LippEspaLe AGRICULTURAL Socirry.—Convener, David Ballantyne, 


Shaws, Newcastleton ; Secretary, Robert Brown, British Linen 
Bank, Neweastleton. Granted 1913. (In abeyance in 1914 on 
Hai of the Hawick Show.) (1915, 1916, and 1917—no Show 
eld. 

eee AND Errrick PastoraL.—Convener, Walter Barrie, Sund- 
hope, Selkirk ; Joint-Secretaries, Walter Barrie and J ohn Johnstone, 
Sundhope, Selkirk. Granted 1913. (In abeyance in 1914 on 
account of the Hawick Show.) (1915, 1916, and 1917—no Show 
held.) 

ARDocH AGRICULTURAL Socrery.—Convener, Robert Miller, Over- 
ardoch, Braco; Secretary, John Maxton, Rhynd, Braco, Perthshire. 
Granted 1914. (In abeyance 1915, 1916, and 1917—no Show held.) 

YTHANSIDE FARMERS’ CiuB.—Convener, William Kemp, Aldie, Port 
Erroll ; Secretary, Francis Gellie, Bank Agent, Ellon. Granted 
1914. (In abeyance 1917—no Show held.) 


- Cromar, Upper’ Dex, ann Donsipr AGRICULTURAL Socrrty.—Con- 


vener, William H. Coltman of Tillypoonie, Tarland ; Secretary, 
William Anderson, Home Farm, Hopewell, Tarland. Granted 1915. 

Unirep Banrrsnire AGRICULTURAL Sociery.—Convener, Alexander 
Murray, Old Manse, Boyndie, Banff; Secretary, John A. Badenoch, 
27 High Street, Banff. Granted 1915. (In abeyance 1916 and 
1917—no Show held.) 

Moraysuire Farmer Cius.—Convener, Gordon R. Shiach, Rosebrae, 
Elgin ; Secretary, W. Rose Black, Solicitor, Elgin. Granted 1915. 
(In abeyance 1916 and 1917—no Show held.) 

LanarksHirE Farmurs’ Society.—Convener, J. J. Storrar, Hamilton 
Estates Office, Hamilton ; Secretary, James Cassels, Union Bank of 
Scotland, Hamilton. Granted 1915. (In abeyance 1916 and 1917 
—no Show held.) 
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31. INVERNESS-SHIRE Farmers’ Sociery.—Convener, P. B. Macintyre, 
Findon, Conon Bridge; Secretary, Fred. J. Baxter, Royal Bank 
Buildings, Inverness. Granted 1916. (In abeyance 1917—no Show 
held. 

32. Urenn’ Wann OF LANARKSHIRE AGRICULTURAL SocieTy.—Convener, 
David M‘Culloch, Forth ; Secretary, William Shaw, Royal Bank 
House, Lanark. Granted 1916. (In abeyance 1917—no Show 
held.) 


(In Abeyance 1918.) 


33. Unitep East Lotuian AgricutturaL Society.—Convener, Thomas 
Elder of Stevenson Mains, Haddington ; Secretary, John Stirling, 
Solicitor, Haddington. Granted 1911. (In abeyance in 1915, 1916, 
1917, and 1918 on account of the Edinburgh Shew.) 

34, DALKEITH AGRICULTURAL Socizery.—Convener, Phipps O. Turnbull, 
Smeaton, Dalkeith ; Secretary, James W. Speedy, Braeside, Liberton. 
Granted 1916. (In abeyance in 1916—no Show held.) (In abey- 
ance in 1917 and 1918 on account of the Edinburgh Show.) 


In 1918. 


Nos. 1, 2, 3, 4,5, and 6 are in competition for the final year. 

Nos. 7, 8, 9, 10, and 11 are in competition for the second year. 

Nos. 12, 13, 14, 15, 16, and 17 are in competition for the first year. 

Nos. 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, and 32 are in 
intermediate year and compete for local Premiums. (See Rules 5 and i) 

Nos. 33 and 34 are in abeyance on account of the Edinburgh Show. 


SEcTION 2.—GRANTS TO HORSE ASSOCIATIONS, &c., FOR 
STALLIONS FOR AGRICULTURAL PURPOSES. 


1. The Highland and Agricultural Society will make Grants to Horse 
Associations and other Societies in different districts engaging Stallions 
for agricultural purposes. The total sum expended by the Highland and 
Agricultural Society in such Grants shall not exceed the sum of £210 in 
any one year, 

2. The portion of the Grant to any one Association or Society shall 
not exceed the sum of £15 in any one year. 

3. The Grant will be available only for Stallions which, for the year 
to which the Grant applies, are Registered in the Register of Certified 
Draught Stallions published by the Board of Agriculture. (For informa- 
tion regarding the Registration of Stallions, apply to the Secretary of the 
Board of Agriculture, 4 Whitehall Place, London, S.W.) 

4. The Grant will continue for three years provided the Association 
receiving the Grant shall hire a Registered Stallion in the two inter- 
mediate years. 

5. In the event of a Horse not being engaged in any one year while 
the provisions of the Grant are in force, the Grant made by the High- 
land and Agricultural Society will cease. 

6. Rutes 2 (Committee and Convener), 10 (Reports), 11 (Time of 
Payment), 12 (Renewal of Grant), and 13 ‘(Disposal of Applications) 
applicable to Section 1, shall be applicable to this Section. 


larg 
os 
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DISTRICTS. 
Final Year. 


1. Cromar anp Upper Drrsipr Statiion Socrery.—Convener, William 
Duncan, Deecastle, Dinnet; Secretary, William Anderson, Hopewell, 
Tarland. Granted 1914. 

2. CUMBERNAULD, KitsyTH, AND KIRKINTILLOCH CLYDESDALE Hors 
Sociery.—Convener, Alexander Whitelaw, Gartshore, Kirkintilloch ; 
Secretary, Alexander Park, 175 Hope Street, Glasgow. Granted 
1914. 

3. Uppmr NituspaLte Horse Socimty.—Convener, Charles W. Ralston, 
J.P., Dabton, Thornhill; Secretary, D. Paterson, Solicitor, West 
Morton Street, Thornhill. Granted 1914. 

4, Sconzr, StratHoRD, aND Murtaty Premium Horsk Socrery.— 
Convener, John Dougall, Knowhead, Guildtown ; Secretary, James 

Stewart, Friarton, Perth. Granted 1914. 


2nd Year. 


5, East Matnuanp Co-oPERATIVE HorsE-BREEDING Sociuty.— Convener, 
John Clouston, Graemeshall, Holm, Orkney; Secretary, Andrew 
Skea, Aikerskaill, Deerness, Orkney. Granted 1916. 

6. InveRNESS District Horsz-BreEpine Socrety.—Convener, R. G. 
Reid, Castle Stewart, Inverness; Secretary, William R. Ross, 
Milton of Culloden, Inverness. Granted 1916. 

7. Kintyre Horst-Brerpine Socinry.— Convener, John Gemmell, 
Argyll Street, Campbeltown; Secretary, Hugh Baird, Ugadale 
Estate Office, Campbeltown. Granted 1916. 


1st Year. 


8. Lorn CuiypEespALeE Horse Sociery.—Convener, Thomas Corson, 
Auction Mart, Oban; Secretary, James Shaw, Joint-Secretary, 
National Bank Buildings, Oban. Granted 1918. 

9, NaiRNsHIRE Farminc Society.—Convener, Alexander Campbell, 
Viewhill, Gollanfield ; Secretary, D. M. Symon, Milton of Moyness, 
Auldearn. Granted 1918. 

10. Scorrish CrntrRAL HorsE- Brenpine Sociery.—Convener, James 
Sands, Greenfoot, Gargunnock ; Secretary, William Carrick, The 
Baad, Stirling. Granted 1918. 

11. Lammermoor PastoraL Socrery.—Convener, Walter Elliot, Hare- 
head, Duns; Secretary, Thomas Stephenson, Kidshielhaugh, Duns. 
Granted 1918. 

12. Upper Warp /or LANARKSHIRE AGRICULTURAL Soctury.— Convener, 
George Findlater, Jerviswood, Lanark ; Secretary, William Shaw, 
Royal Bank of Scotland, Lanark. Granted 1918. 


Intermediate Year—Grant in Abeyance. 


13. BucHLyvir anp VALE or Menterra Horss-Brerepine Socipty.— 
Convener and Secretary, John Drysdale, 5 St Andrew Square, 
Edinburgh. Granted 1915. 

14. Carsz AND DunpEE District Station Socrery.—Convener, J. W. 
Colville, Leoch, Auchterhouse; Secretary, William Murray, Bal- 
ruddery Farm, Invergowrie. Granted 1915. 

15. Giana Horst-Breepine Socrety.—Convener, W. J. Yorke Scarlett 
of Gigha, Argyllshire; Secretary, W. W. Philip, Estates Office, 
Gigha. Granted 1915. 
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16. Sour Duxsipr Srock Improvement Socrery.— Convener, Robert 
Milne, Wester Durris, Drumoak; Secretary, Alexander M‘Rae, 
Kirkton Mills, Durris, Drumoak. Granted 1917. 

17. Centra Banrrsuire Farmers’ CLus.—Convener, George Cameron, 
Bogbain, Keith; Secretary, George Donald, Ladyhill, Grange, 
Keith. Granted 1917. 

18. GLENKENS AND District Horse-BREEDING Socirty.—Convener, John 
Young of Brockloch, Dalbeattie; Secretary, Robert T. Scott, Drum- 
humphry, Corsock, Dalbeattie. Granted 1917. 

19. Kinrinan AND CowaL Entire Horse Socrery.—Convener, Robert M. 
Reid, Toward Point, Toward; Secretary, Neil Nicolson, Auchgayle 
Farm, Millhouse, Kyles of Bute. Granted 1917. 

20. Kirrizmuir District AGRICULTURAL Society. — Convener, John 
Dunean, Muirhouses, Kirriemuir ; Secretary, J. A. Carnegie, 
Solicitor, Kirriemuir. Granted 1917. 

21, LauDERDALE AND West or BrrwicKsHiRE AGRICULTURAL SocIETY.— 
Convener and Secretary, George L. Broomfield, Lauder. Granted 
1917. 

22. MornaysHIRE CLYDESDALE Horsr- BREEDING Socizmry. — Convener, 
C. M. Bruce, Burgie Lodge Farm, Forres; Secretary, H. M. S. 
MacKay, 149 High Street, Elgin. Granted 1917. 

23. ORKNny West Marnitanp Horsz-Breepine Sociery. — Convener, 
William T. Wood, Aikerness, Evie, Orkney ; Secretary, David M. 
Leask, Howan, Dounby, Orkney. Granted 1917. 


In 1918. 


Nos. 1, 2, 3, and 4 are in competition for the final year. 

Nos. 5, 6, and 7 are in competition for the second year. 

Nos. 8, 9, 10, 11, and 12 are in competition for the first year. 

Nos. 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, and 23 are in abeyance, and 
compete for local premiums. (See Rule 4.) 


: SPECIAL GRANTS. 


ANNUAL. 


£40 to the Highland Home Industries Association.—Secretary, Miss 
Jessie D. C. Ross, Riverfield, Inverness. Granted 1895. (Did not 
hold a competition in 1899, 1900, 1908, 1914, 1915, 1916, or 1917.) 

£20 to the Ayrshire Agricultural Association, to be competed for at the 
Dairy Produce Show at Kilmarnock.—Convener, James Middleton, 
Estate Office, Braehead, Kilmarnock ; Secretary, John Howie, 58 
Alloway Street, Ayr. Granted 1872. (No competition 1914, 1915, 
1916, and 1917.) 

The British Dairymaids’ Association.—Oonvener, Mrs J. H. R. Turnbull, 
7 W. Maitland Street, Edinburgh ; Secretary, Miss A. H. Smith, 12 
Grassmarket, Edinburgh. 1 Minor Gold Medal and 1 Medium Silver 
Medal for Champion Butter-making Competitions. Granted 1908. 
(In abeyance 1914, 1915, 1916, and 1917—no competition.) 


In ALTERNATE YEARS.—GRANT IN 1918. 


£5 to Shetland Agricultural Society.—Convener, J. M. Goudie, Lerwick ; 
Secretary, James J. Brown, Lerwick. Granted 1893. (In abeyance 
—no Show in 1914, 1915, 1916, or 1917.) (Grant in 1918.) 
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£3 to Orkney.— Convener, James Johnston, Orphir House, Orphir, Orkney; 
Secretary, D. B. Peace, jun., Auctioneer, Kirkwall. Granted 1883. 
(No Show in 1915, 1916, and 1917.) (Grant in 1918.) 

£3 to Sanday, Orkney.—Convener, W. Cowper Ward, Scar House, Sanday, 
Orkney ; Secretary, James Irvine, Stove Farm, Sanday, Orkney. 
Granted 1902. (In abeyance 1915, 1916, and 1917—no Show held.) 
(Grant in 1918.) ' 

£3 to North Uist Agricultural Society.—Convener, Dr M. T. Mackenzie, 
J.P., Scolpaig, North Uist ; Secretary, H. H. Mackenzie, J.P., Bale- 
lone, Lochmaddy. Granted in 1915 for 3 alternate years. (In 
abeyance 1915, 1916, and 1917—no Show held.) (Grant in 1918.) 

£3 to East Mainland, Orkney.—Convener, John Clouston, Graemeshall, 
Holm, by Kirkwall ; Secretary, Alexander Calder, Seabay, Tanker- 
ness, Kirkwall. Granted 1898. (In abeyance 1917—no Show held.) 
(Grant in 1918.) 

£3 to West Mainland, Orkney.—Convener, 

; Secretary, George Learmonth, Pow, Quoyloo, by 
Stromness, Orkney. Granted 1900. (No Show 1916 or 1917.) 
(Grant in 1918.) 

Ross-shire Crofters’ Show.—Convener, Major T. W. Cuthbert, C.M.G., 
D.S8.0., Achindunie, Alness; Secretary, Robert Calder, Commercial 
Bank House, Alness. Granted 1910 for 3 alternate years, and 2 
Silver Medals in the 2 intermediate years, which may be awarded 
to animals of any pure breed or cross. (In abeyance 1914, 1915, 
1916, and 1917—no Show held.) Medals in 1918. 


SPECIAL. 


East of Fife Entire Horse Society.—Convener, Brig.-General A. Purvis 
of Kinaldy, Stravithie ; Secretary, A. Brown, Pitcorthie Mains, Kil- 
conquhar. 1 Large Silver Medal for 1917 and 1918. 


Grant IN ABEYANCE, 1918. 


£3 to Rousay, Orkney. — Convener, John Logie, Trumbland, Rousay, 
Orkney; Secretary, John Harrold, Springfield, Rousay. Granted 
1903. (No Show 1915, 1916, or 1917.) 

£3 to South Ronaldshay and Burray, Orkney.—Convener, Archibald 
Allan, St Margaret’s Hope, Orkney ; Secretary, George Esson, St 
Margaret's Hope, Orkney. (In abeyance 1917—no Show held.) 
Granted 1904. 

£3 to Unst, Shetland.—Convener, Alexander M. Sandison, Moundeville, 
Uyasound, Shetland ; Secretary, Thomas G. Hunter, Clivocast, 
Uyasound, Unst. Granted 1911 for 3 alternate years. (No Show 
1914, 1915, 1916, or 1917.) 


MEDALS IN AID OF PREMIUMS GIVEN BY LOCAL 
SOCIETIES. 


The Society, being anxious to co-operate with local Associations, will give 
a limited number of Silver Medals annually to Societies, not on the 
list of Cattle, Horse, or Sheep Premiums, in addition to the Money 
Premiums awarded in the Districts, for— 


1. Best Bull, Cow, or Heifer of any pure breed included in Section 1. 
2. Best Stallion, or Mare of any pure breed included in Section 1. 
3. Best Tup, or Pen of Ewes of any pure breed included in Section 1. 
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. Best Boar, Sow, or Breeding-Pig of any pure breed. 
. Best Pens of Poultry. 

. Best Sample of any variety of Wool. 

. Best Sample of any variety of Seeds. 

. Best managed Farm. 

. Best managed Green Crop. 

. Best managed Hay Crop. 

. Best managed Dairy. 

. Best Sweet-Milk Cheese. 

. Best Cured Butter. 

. Best Fresh Butter. 

. Best collection of Roots. 

. Best kept Fences. 

. Male Farm Servant who has been longest in the same service, and 


who has proved himself most efficient in his duties, and to have in- 
variably treated the animals under his charge with kindness. © 


. Female Servant in charge of Dairy and Poultry who has been longest 


in the same service, and who has proved herself most efficient in 
her duties, and to have invariably treated the animals under her 
charge with kindness. 


. Best Sheep-Shearer. 

. Most expert Hedge-Cutter. 

- Most expert Labourer at Draining. 
. Best Maker of Oat-Cakes. 


It is left to the local Society to choose out of the foregoing list the 
classes for which the Medals are to be competed. 

The Medals are granted for two years, and lapse if not awarded in 
those years. 5 

No Society shall receive more than two Medals in any year. 


Aberdeenshire. 


. Marnocn and CornuI~L AGRICULTURAL SocieTy.—Convener, James 


Andrew, Kinnairdy Castle, Bridge of Marnoch ; Secretary, David 
Findlay, Bank Agent, Aberchirder. 2 Medals. 1914. (In abey- 
ance 1914, 1915, 1916, and 1917—no Show held.) 


. New Deer AcricutturaL Socirery.—Convener, David M. Godsman, 


Mains of Fedderate, Maud; Secretary, P. Crighton, New Deer. 
2 Medals. 1914. (In abeyance 1914, 1916, and 1917—no Show 
held.) 


. VALE or ALFoRD AGRIcuLTURAL AssocIATION.—Convener, William A. 


Mitchell, Auchnagathle, Whitehouse, Aberdeen; Secretary, W. 
Alexander Ronald, East Cevidley, Keig, Whitehouse. 2 Medals. 
1915. (In abeyance 1915, 1916, and 1917—no Show held.) 


. TurrirF AGRICULTURAL Association. — Convener, James Durno, 


Rothiebrisbane, Fyvie ; Secretary, J. N. Ritchie, Turriff. 2 Medals. 
1916. (In abeyance 1917—no Show held.) 


. Upper Donsipr AGRICULTURAL ASSOCIATION.—Convener, William A. 


Spark, Glenbuckat, Aberdeenshire; Secretary, Walter Beattie, 
Corbanchory, Cushnie, Alford. 2 Medals. 1916. «(In abeyance 
1917—no Show held.) 


Argyllshire. 


. Mutt and Morvern Agcricutturat Socrery.—Convener, J. H. 


Munro Mackenzie of Calgary, Mull; Secretary, Alexander J. 
Fraser, Clydesdale Bank, Tobermory. 2 Medals. 1913. (In 
abeyance 1914, 1915, 1916, and 1917—no Show held.) 


10. 
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Ayrshire. 


. Berra Farmers’ Socrery.—Convener, David Kerr, Marshalland, 


Beith ; Secretary, Matthew Gilmour, Clydesdale Bank, Beith. 
2 Medals. 1916. (In abeyance 1916 and 1917—no Show held.) 


Banffshire. 


. Norturern SzEeps anp Roots Assoctation.—Convener, George Smith, 


Ordens, Boyndie, Banff; Secretaries, Young & Robb, Seafield 
Street, Portsoy. 2 Medals. 1914. (In abeyance 1915, 1916, and 
1917—no Show held.) 


. ABERDOUR AND Nortu-East AgricutturaL Society. — Convener, 


Alexander Beddie, Bridgend, Fraserburgh; Secretary, Robert 
Pittendrigh, jun., Newseat, Fraserburgh. 2 Medals. 1915. (In 
abeyance 1915, 1916, and 1917—no Show held.) 


Caithness. 


Carruness AGRICULTURAL SocreTy.—Convener, D. P. Henderson of 
Stemster, Halkirk ; Secretary, George Harrold, Accountant, Wick. 
2 Medals. 1914. (In abeyance 1915, 1916, and 1917—no Show 
held.) 


Dumfriesshire. 


SanquHar Farmers’ Socrrry.—Convener, James Moffat, Gateside, 
Sanquhar; Secretary, W. M. Henderson, Solicitor, Sanquhar. 
2 Medals. 1914. (In abeyance 1914, 1915, 1916, and 1917—no 
Show held.) 


Fifeshire. 


Fire AGRicuLTuRAL Socrery.—Convener, David Ferrie, Parbroath, 
Cupar; Secretary, F. W. Christie, Eden View, Cupar-Fife. 2 
Medals. 1914. (In abeyance 1915, 1916, and 1917—no Show 
held.) 


Lanarkshire. 


Suorrs CaLDERWATER Farmers’ Soctery.—Convener, John Weir, 
Shottsburn, Holytown ; Secretary, Alexander Waddell, 49 Wesleyan 
Street, Glasgow. 2 Medals. 1916. (In abeyance 1916 and 1917 
—no Show held.) 


Orkney. 


SHAPANSEY AGRICULTURAL AssocIaTION.—Convener, James Johnston 
of Coubister, Orphir House, Orphir, Orkney ; Secretary, William 
Robertson, Elwickbank, Shapansey, Orkney. 2 Medals. 1915. 
(In abeyance 1915, 1916, and 1917—no Show held.) 


Perthshire. 


Movi AcricutruraL Association.— Convener and Secretary, Robert 
M‘Gillewie, Dunkeld. 2 Medals. 1913. (In abeyance 1914, 1915, 
1916, and 1917—no Show held.) 

DuNBLANE AGRICULTURAL Soctnry.— Convener, A. H. Anderson, J.P., 
Kippendavie Estate Office, The Firs, Dunblane ; Secretary, John 
Stewart, Solicitor, Dunblane. 2 Medals. 1916. (In abeyance 
1916 and 1917—no Show held.) 
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Stirlingshire. 

17. Denny ann Dvuwyipack AGRICULTURAL ASSOCIATION. — Convener, 
William Chapman, Bank of Scotland, Denny ; Secretary, Alex- 
ander Henry, Solicitor, 30 Glasgow Road, Denny. .2 Medals. 
1915. (In abeyance 1916 and 1917—no Show held.) 


Applications from other Districts must be lodged with the Secretary of 
the Society by 1st November next. 


RULES OF COMPETITION, 


1, All Competitions must be at the instance of a local Society. 

2. The classes for which Medals are granted must be in accordance with 
the list at page 53. The Committee shall select the classes, and specify 
them in the Report. 

3. A Committee of Management shall be appointed, and the Convener 
of the Committee must be a Member of the Highland and Agricultural 
Society. ; 

4. The Money Premiums given in the District must be not less than 
£2 for each Medal claimed. 

5. The Medal for Sheep-Shearing shall always accompany the highest 
Money Premium. 

6. There must not be fewer than three competitors in all the classes. 

7. Regarding Reports, despatch of Medals, and application for renewal 
of Grant, Rules 10 and 11, Section I., will apply. 

8. When a grant of Medals has expired, the District cannot apply 
again for Medals for two years. 


PLOUGHING COMPETITIONS. 


The Minor Silver Medal will be given to the winner of the first 
Premium at Ploughing Competitions, provided a Report in the fol- 
lowing terms on the official form is made to the Secretary, within 
one month of the Competition, by a Member of the Society. Forms 
of Report to be had on application. 


FORM OF REPORT, 


ik of , Member of the Highland 
and Agricultural Society, hereby certify that I attended the Ploughing 


Match of the Association at in thé county 
of on the when ploughs 
competed ; of land were assigned to each, and hours 


were allowed for the execution of the work. The sum of £ 
was awarded in the following proportions, viz. :— 


[Here enumerate the names and designations of successful Competitors.] 


RULES OF COMPETITION. 


1. All Matches must be at the instance of a local Society or Ploughing 
Association, and no Match at the instance of an individual, or confined to 
the tenants of one estate, will be recognised. 

2. The title of such Society or Association, together with the name and 
address of its Secretary, must be registered with the Secretary of the 
Highland and Agricultural Society, 3 George IV. Bridge, Edinburgh. 
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3. Not more than one Match in the same season can take place within 
the bounds of the same Society or Association. 

4. All reports must be lodged within one month of the date of the 
Match, and certified by a Member of the Highland and Agricultural 
Society who was present at it. j 

5. A Member can only report one Match; and a Ploughman cannot 
carry more than three Medals in the same season. 

6. To warrant the grant of the Medal there must have been twelve 
ploughs in Competition, and not less than Three Pounds awarded in 
Prizes by the local Society. The Medal to be given to the winner of the 
first prize. 

7. The Local Committee or Society may, if they desire, arrange to let 
each ploughman have one person to guide the horses for the first two and 
the last two furrows, but in no case shall ploughmen receive any other 
assistance, and their work must not be set up nor touched by others. 
Attention should be given to the firmness and sufficiency of the work 
below more than to its neatness above the surface. 

8. The Local Committee is required to fix the time to be allowed for 
ploughing the portion of land, and they are recommended that the time 
be at the rate of not more than ten hours per imperial acre on light land, 
and fourteen hours on heavy or stony land. 


HOEING COMPETITIONS. 


The Minor Silver Medal will be given to the winner of the first Premium 
at Hoeing Competitions, provided a Report in the following terms 
on the official form is made to the Secretary within a month of the 
Competition by a Member of the Society. Forms of Report to be 
had on application. 


RULES OF COMPETITION. 


1. All Matches must be at the instance of a local Society or Hoeing 
Association, and no Match at the instance of an individual, or confined to 
the tenants of one estate, will be recognised. 

2. The title of such Society or Association, together with the name and 
address of its Secretary, must be registered with the Secretary of the 
Highland and Agricultural Society, No. 3 George IV. Bridge, Edinburgh. 

3. Not more than one match in the same season can take place within 
the bounds of the same Society or Association. 

4, All reports must be lodged within one month of the date of the 
Match, and certified by a Member of the Highland and Agricultural 
Society who was present at it. 

5. A Member can only report one Match ; and same Competitor cannot 
carry more than three Medals in the same season. 


6. To warrant the grant of the Medal there must have been twelve - 


hoes in Competition, and not less than Three Pounds awarded in prizes 
by the local Society. The Medal to be given to the winner of the first 
rize. 
i 7. The time to be allowed to be decided by the local Committee, but in 
no case to exceed two hours for two drills of 100 yards each, the third 
drill being unoccupied, so that Competitors do not interfere with their 
neighbour’s work. 7 
8. Competitors must finish their work as they go along—no turning 
back or after-dressing allowed. Handpicking or transplanting shall be 
strictly prohibited. 
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9. A Committee shall be appointed to watch the work, and any Com- 
petitor found transplanting or otherwise not complying with the Rules 
shall have his number withdrawn, and be debarred from receiving any 
prize which might otherwise have been awarded to him. 


Norz.—Medals will be awarded under similar conditions for Com- 
petitions in hand-singling. 


LONG SERVICE CERTIFICATES AND MEDALS. 


Certificates and Medals for long service are awarded by the Society to 
farm servants, male or female, having an approved service of not less than 
thirty years—(a) with one employer on the same or different holdings ; 
(6) on the same holdjng with different employers. These Certificates 
and Medals will be issued as applications are received. 

Forms to be obtained from the Secretary. 


CLASS ITI. 
COTTAGES AND GARDENS. 


The following Premiums are offered for Competition in the 
Parishes after mentioned. 
The Premiums are granted for two years. 


PREMIUMS FOR BEST KEPT COTTAGES AND GARDENS. 


1. Best kept Cottage ; Pei tho ube - : Son OmO 
Second best 5 : 3 : 5 ‘ 010 0 
2. Best kept Cottage Garden ; : é : TOO 


Second best 010 0 


RULES OF COMPETITION, 


1. Competitions may take place in the different parishes for Cottages 
and Gardens, or for either separately. 

2. The ozcupiers of Lodges at Gentlemen’s Approach Gates and Gar- 
deners’ Houses are excluded, as well as others whom the Committee con- 
sider, from their position, not to be entitled to compete. The inspection 
must be completed by the 1st of October. In making the inspection, the 
Conveners may take the assistance of any competent judges. 

3. It is left to the Committee of the District to regulate the maximum 
annual rent of the Cottages, which may, with the garden, be from £5 to £7. 

4, To warrant the award of full Premiums, there must not be fewer than 
three competitors in each class. If there are less than three competitors 
in each class, only half Premium will be awarded. 

5. A person who has gained the highest Premium cannot compete again. 

6. If the Cottage is occupied by the proprietor, the roof must be in good 
repair ; if the roof is thatch, it must be in good repair, though in the occu- 
pation of a tenant. The interior and external conveniences must be clean 
and orderly ; the windows must be free of broken glass, clean, and afford- 
ing the means of ventilation. Dunghills, and all other nuisances, must be 
removed from the-front and gables. In awarding the Cottage Premiums, 
preference will be given to Competitors who, in addition to the above re- 


PREMIUMS OFFERED BY THE SOCIETY IN 1918. 59 


quisites, have displayed the greatest taste in ornamenting the exterior of 
their houses, and the ground in front and at the gables. 

7. In estimating the claims for the Garden Premiums, the judges should 
have in view—the sufficiency and neatness of the fences and walks ; the 
cleanness of the ground; the quality and choice of the crops; and the 
general productiveness of the garden. tei: 

8. Reports, stating the number of Competitors, the names of successful 
parties, and the nature of the exertions which have been made by them, 
must be lodged with the Secretary of the Highland and Agricultural 
Society on or before the 1st November next. 

9. When a grant of Money has expired, the District cannot apply again 
for aid for four years. 

Parishes desirous of these Premiums must lodge applications with the 
Secretary on or before the 1st November next. 


(No Money Grants offered in 1918.) 


MEDALS FOR COTTAGES AND GARDENS, OR GARDEN 
PRODUCE, POULTRY, AND BEE-KEEPING. 


1. The Society will give annually one or two Minor Silver Medals to a 
limited number of local Associations or individuals, who establish Com- 
petitions and Premiums for Cottages, Gardens, Garden Produce, or Bee- 
Keeping. The Medals will be granted for two years. 

2. The Medals may be offered in any two of the following sections, but 
under no circumstances will the two Medals be given in one of the sections :-— 

(1) Best kept Cottage or best kept Cottage and Garden. (One 
Medal only.) 

(2) Best kept Garden. (One Medal only.) 

(3) Best Collection of Garden Produce—Flowers excluded. (One 
Medal only.) 

(4) Best Pen of Poultry. 

(5) Honey. (One Medal only.) 

3. The annual value of each Cottage, with the ground occupied in the 
parish by a Competitor, must not exceed £15. The occupiers of Lodges 
at Gentlemen’s Approach Gates, and Gardeners in the employment of 
others, are not entitled to compete. 

4. If Competition takes place for Garden Produce, such produce must 
be bona fide grown in the Exhibitor’s Garden. He will not be allowed 
to make up a collection from any other Garden, The produce must con- 
sist of Vegetables, or Vegetables and Fruit (not Fruit alone). Flowers 
are excluded. 

5. The Honey must be the produce of the Exhibitor’s own Hives. 

6. To warrant the award of a Medal, there must not be fewer than 
three Competitors. 

7. Blank forms for Reports of Competitions will be furnished to the 
Secretaries of the different Districts. These must, in all details, be com- 
pleted and lodged with the Secretary of the Highland and Agricultural 
Society as soon as possible after the Show, and in no case later than 1s¢ 
November, for the approval of the Directors, against whose decisions 
there shall be no appeal. y 

8. When a grant of Medals has expired, the District cannot apply again 
for aid for two years, and if no competition takes place in a District for 
two years the grant expires. 

9. Applications for these Medals must be made before 1st November neat. 


\ 
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’ Aberdeenshire. 


1. Crupen Horticorruran Socrury.—Convener, Robert Brand, Ard- 

_ iffery, Hatton, R.S.0., Aberdeen ; Secretary, John Robb, Hatton, 

R.S.0., Aberdeen. 2 Medals. 1913. (In abeyance 1914, 1915, 
1916, and 1917—no Show held.) 

2. Kinettar Horricutruran anp Pouutrry Suow.—Convener, W. S. 

Cantlay, Glasgoego Cottage, Kinellar ; Secretary, Neil Smith, 


Kinellar. 2 Medals. 1914. (In abeyance 1915, 1916, and 1917 
—no Show held.) 


Fifeshire. 


3. NEwsureH GarpEnine Soctery.—Oonvener, Andrew Kay, Hillside 
Cottage, Newburgh ; Seeretary, David M. Adamson, High Street, 


Newburgh. 2 Medals. 1916. (In abeyance 1916 and 1917—no 
Show held.) . 


Perthshire. 


4. Braco Horricotturat Soctery.—Convener, John W. Stirling, JRs 
Braco; Secretary, William M‘Ildowie, Crofthead, Braco. 2 Medals. 
1915. (In abeyance 1915, 1916, and 1917—no Show held.) 


Renfrewshire. 


5. Inverxir, Wemyss Bay, anp SxeLMoriim Horricunrura, Socrery. 
—Convener and Secretary, Robert H. Hamilton, Clydesdale Bank, 


Skelmorlie. 2 Medals. 1914. (In abeyance 1915, 1916, and 1917 
—no Show held.) 


ANNUAL SHOW, 1918 


At the Anniversary General Meeting of Members on 9th 
January 1918 it was reported that, in view of the fact that 
Agricultural Shows were now prohibited by the Ministry of 
Munitions, the Directors had made no arrangements for the 
holding of a Show in 1918. 
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i 
MEMBERS ADMITTED SINCE THE LIST WAS : 
PUBLISHED IN 1917. an 


ARRANGED ACCORDING TO SHOW DISTRICTS. 


ELECTED 9TH JANUARY 1918 AND 5TH JUNE 1918. 


1—GLASGOW DIVISION 


ARGYLL 1918 Main, George R., Clydesdale Iron Works, : 
Admitted Possilpark , Glasgow 
1918 Black, Malcolm, Estates Office, Camp- | 1918 Moffat, Andrew, Craigiehall, Carnwath 
beltown : 1918 tht Haber; East Whitecastle, Biggar, 
anark 
AYR 1918 Mungall, Robert, Ardenlea Cottage, 


1918 M‘Fadzean, William, Tourville, 35 Dun- 
donald Road, Kilmarnock 

1918 M‘Gill, John Finlayson (M‘Gill & Smith, 
Ltd.), Kyle Street, Ayr 


LANARK 


1918 Baillie, John, Calla, Carnwath 
1918 Hamilton, William, Transley, Douglas, 
Lanarkshire 


2.—PERTH 


FORFAR 
(WESTERN DISTRICT) 


1918 Ireland, Miss E. Lindsay, Balmirmer, 
Arbroath 


KINROSS 


1918 Black, James, of Tillywhally, Milna- 
thort 


Braidwood, Carluke 

1918 Murray, John Drummond, 64 Lymburn 
Street, Glasgow 

1918 Paterson Paterson, Alex., of Carma- 
coup, Douglas, Lanarkshire 

1918 oe Robert John, Lochburnie, Mary- 
il 


DIVISION 


PERTH 


(PertH Ssow Division) 


1918 Allan, William A., Kinnon Park, 
Methven, Perth 

1918 M‘Intosh, Alexander S., J.P., Don- 
lennan, Foss, Pitlochry 

1918 Thomas, James, Bowhouse, Balbeggie, 
Perth 


3.—STIRLING DIVISION 


CLACKMANAN 


1918 Drysdale, William, King o’ Muirs, Alloa 
1918 Scott, W. M., Co-operative Society, Ltd., 
11 Primrose Street, Alloa } 


DUMBARTON 
1918 Howie, Robert, Drumfork Farm, 


Helensburgh 


PERTH 


(Srirtine SHow Division) 


1918 Lunn, William Holdsworth, Allan 
Water Hotel, Bridge of Allan 


1918 Smith, James Parker, Engineer, Dene- 
hollow, Dunblane 


STIRLING 

1918 Dunn, Andrew, Duncarron, Denny, 
Stirling 

1918 Farquhar, John James, 1 Park Terrace, 
Stirling 

1918 M‘Kenzie, William, 17 Forth Crescent, 
Stirling 

1918 Mitchell, Donald, Easter Ross, Gar- 
gunnock 


62 Last of Members. 


4.—EKDINBURGH DIVISION 


EDINBURGH 


1918 Allison, William, Campend, Dalkeith 

1918 Carrie, George, 2 Ashley Terrace 

1918 Galloway, John G., 7 Stirling Road 

1918 Hoe) ober, potato merchant, Dal- 
keit: 

1918 Lowe, David, Kirk Park, Musselburgh 

1918 M‘Arthur, Andrew, Craigrowan, 7 
Napier Road, Edinburgh 

1918 Macdonald, J., 2 Argyle Place 

1918 Macdougall, John, 21 Crawfurd Road 

1918 M‘Lean, William Y., 14 Bonaly Road 

1918 Potter, Alexander, Wester Hailes, Juni- 
per Green 

1918 Rose, Lieut.-Col. H. Arthur, D.8.0., 
5 Carlton Terrace, Edinburgh 

1918 Smith, Charles Maitland, C.A., 44 York 


Place 
1918 Steele, J. H., 2 Ashley Terrace 


EAST LOTHIAN 


1918 Fletcher, Andrew, of Saltoun Hall, 
Pencaitland 

1918 Gray, William, Pinkerton, Dunbar 

1918 Logan, Thomas Munro, Estate Office, 
Saltoun, Pencaitland 

1918 Stoddart, Charles, of Kingston, North 
Berwick 


WEST LOTHIAN 
1918 Allison, William, New Mains, Kirk- 


liston 
1918 Brown, Robert C., Upper Bonnington, 
Linlithgow ' 
1918 Mitchell, Alexander, Bridgend, Lin- 
lithgow 


1918 Nimmo, John, Craigton, Winchburgh 


5.—ABERDEEN DIVISION / 


ABERDEEN 
1918 Barclay- Harvey, Charles Malcolm, 
Dinnet 
1918 Barr, Rey. R. Littlejohn, Manse, Kin- 
ellar 


1918 Birnie, John, Wester Rora, Longside 

1918 Burnet, George H. M., Hlrick House, 
New Machar 

1918 Chalmers, L. M‘D., Auchindoir Estates 
Office, Alford 

1918 Duncan, Alexander, 
Turriff 

1918 Duncan, William, Dee Castle, Dinnet 

1918 Greig, George C., Muirton, King Ed- 
ward 

1918 M‘Robert, Alasdair Workman, Doune- 
side, Tarland 

1918 Wilson, William L., of Millmoss, Turriff 


Penelopefield, 


BANFF 


1918 Bremner, William, Newmills of Boyne, 
Cornhill 
1918 Buie, James, Longmuir, Cornhill 
1918 Davidson, L. F. W., York House, Cullen 
1918 Dawson, John, Auchanachie, Portsoy 
1918 Duncan, Andrew, Muirake, Cornhill 
1918 Duncan, Robert, Muckleton, Cornhill 
1918 Gillan, George, Auchmillie, Portsoy 
1918 Gordon, George, Deskie, Glenlivet, 
Banff 
1918 Grant, Robert, Auchorachan, Glenlivet 
1918 Green, James, Wester Whyntie, Portsoy 
1918 Hay, James, Black Culphin, Cornhill 
1918 M‘Connachie, James C., Baley, Portsoy 
1918 MacKessack, James, Tanglin, Portsoy 
1918 M‘Lennan, Colin, Leitcheston, Cullen 
1918 M‘Lennan, James, Redhythe, Portsoy 
1918 Mair, John, Mains of Gollachy, Port 
Gordon 


1918 Mitchell, George, Tombreckachie, Glen- 
| ivet 


live \ 

1918 Murray, John F., Wardend, Banff 

1918 Rattray, Thomas A., Baldavie, Banff 

1918 Reid, John, Burnside of Enzie, Port 
Gordon 

1918 Riddoch, John, Barnyards of Baden- 
youchers, Cornhill 

1918 Robb, A. Bannerman, Seafield Street, 
Portsoy 

1918 Sheed, John, Upper Coull, Morauge, 
Glenlivet 

1918 Simpson, George, Ryland, Alvah, Banff 

1918 Simpson, William, 40 Low Street, Banff 

1918 Smith, Alexander, Bogs, Enzie, Port 
Gordon 

1918 Smith, John Watt, Knabbygates, Knock 

1918 Stewart, Alexander, Mosstown, Cornhill 

1918 Thomson, John, Newhbigging, Enzie, 
Port Gordon : 

1918 Thomson, Robert, Thorneybank, Enzie, 
Port Gordon 

1918 Watt, John A., Blairmaud, Cornhill 

1918 Weir, Charles 8., Jameston, Grange, 
Banff 

1918 Williamson, Isaac, Drum Farm, Keith 

1918 Wilson, Alexander, Stonieley, Alvah, 

nff 


Ba: 
1918 Wiseman, William, Broomhills, Portsoy 


FORFAR 
(Eastern District) 


1918 Spence, Major David Anderson, V.D., of 
Conveth Mains, Dunninald Mains, 
Montrose 


‘ 


KINCARDINE 


1918 Fortescue, Miss E. B. Irvine, Craignéss, 
Muchalls 
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6.—DUMFRIES DIVISION 


DUMFRIES 


1918 Sloan, William, Shawsmuir, Closeburn, Thornhill 


7.—INVERNESS DIVISION 


ELGIN 


1918 Prodgers, Major Charles, Knockando, 
Morayshire 


INVERNESS 
1918 Gossip, William M., Knowsley, Inver- 
ness 
1918 M‘Donald, Donald, Druid Temple, In- 


ORKNEY AND SHETLAND 


SHETLAND 
1918 Anderson, Thomas J., Cairnfield, Ler- 


wick 
ROSS AND CROMARTY 


1918 Craig, Charles, Killilan, Kintail, Kyle of 
Lochalsh, Ross-shire 


verness 1918 Cross, Don., Alcaig, Conon Bridge 
8.—BORDER DIVISION 
BERWICK SELKIRK 

1918 Butter, Archibald E., Temple Hall, 1918 Scott, Charles, W.M.D., Carterhaugh, 

Coldingham Selkirk 

ROXBURGH 
1918 Ourle, James, of Priorwood, Melrose 
ENGLAND 


1918 Hunter, Reginald Watt, 23 Ilford Road, 
High West Jesmond, Newcastle-on- 


Tyne 
1918 King, George W. (Messrs Clifford & Co.), 
1 Mermaid Court Borough, London, 


1918 M‘Lachlan, Alexander, Whiteway Farm, 
Cirencester, Glos. 

1918 Poad, Jeff. R., Thornton House, Tul- 
ford, York 

1918 Thackray, Edgar Jones (Messrs Massey- 


§8.E.1 Harris Ltd.), 41 Broadway, Peter- 
borough 
COLONIES 
1918 Loton, Arthur, Springhill, Spencers 1918 Sircar, Utpal, Bogra Government Nur- 


Brook, Western Australia 


sery, Bengal, India 


Torau 111. 


INDEX 


Accounts—see Finance. 

Agricultural Conference : Sub-Committee 
to arrange details, 428—Proceedings, 
430, 4384, 440, 442—Report to General 
Meeting, 459, 461. 

Agricultural Education: Proceedings in 
regard to, 458, 463. 

oe Labourers and extra time, 

Agricultural Statistics, 395. 

Agricultural Tractors: Motion by Mr W. 
Poole as to further trials, 435. 

Agricultural Tractors and Ploughs, De- 
-monstration of, October 1917: Report 
on, 295. 

Agriculture, Conference on the Improve- 
ment of: Report, 184. 

Allotments Exhibition: Application for 
medals not granted, 440. 

Analyses for Members during 1917, by 
Dr J. F. Tocher, 175. 

Argyll Naval Fund: Report to General 
Meeting, 461. 


Bacteriology, Dairy: Part II., Bacteri- 
ology of Cream, Butter, and Cheese, by 
William Stevenson, B.Sc., 97. 

Barley, Price of, for 1917, 409. 

Bean Meal, Definition of, 434—Letter 
from Board of Agriculture as to, 441— 
Professor Dewar took exception to 
Report on, 459. 

Beans, Price of, for 1917, 412. 

Beef Prices Order, and Cattle Slaughter 
Order: Report of Deputation to Food 
Controller, 442. 

Beef Prices: System of grading, 450. 

Binder Twine, Mr Robertson calls atten- 
tion to increased price of, 447. 

Botanical Department: Report to General 
Meeting, 460. 

British Friesian Cattle, by George Hob- 
son, 35, 

Caledonian Railway Co.: Edinburgh 

Show-ground let, 427. 


Cattle, British Friesian, by George Hob- 
son, 35. 

Cattle Orders: No recommendations at 
present, 448. 

Cattle Slaughter Order, and Beef Prices 
Order: Report of Deputation to Food 
Controller, 442. 

Cattle, Slaughter of: Government pro- 
posals regarding, 436—Draft letter to 
Secretary for Scotland, 436. 

Cereal and other Crops, and the Weather 
in Scotland in 1917, 359. 

Chairman of Board, Charles Douglas 
D.Sc., re-elected, 440. 

Chemical Department, Appendix, 34. 

Conference on the Improvement of Agri- 
culture: Report on, 184. 

Committees for 1917-1918, Appendix, 7. 

Connell, Isaac: The Corn Production 
Act, 1917, and Compensation for Loss 
thereunder, 17. 

Constable, George W.: Motion as to 
erection of Grain-drying Sheds, 448— 
Notes on Wedge and Shoulder Drains 
(along with William Elliot), 171. 

Cottages and Gardens: Premiums awarded 
in 1917, 418— Premiums offered in 1918, 
Appendix, 60. 

Corn Production Act, 1917, and Compen- 
sation for Loss thereunder, by Isaac 
Connell, 17. 

Cropping under War Conditions, by 
Principal W. G. R. Paterson, 1. 

Crops of Scotland for 1917, and the 
Weather in Scotland in 1917, 359. 


Dairy Bacteriology: Part II., Bacteri- 
ology of Cream, Butter, and Cheese, 
by William Stevenson, B.Sc., 97. 

Dairy Department, Appendix, 29. 

Dairy- Examinations, to be held as 
formerly, 431—Reports on, 463. 

Death of— 

Earl of Haddington, 440—The Hon 
Neil Primrose, 444—Mr Charles How 
atson, 450. 


ii INDEX. 


Deficient Samples of Manures and Feéd- 
ing-stuffs, 175. 

Demonstration of Tractors and Ploughs, 
October 1917: Report on, 295. 

Directors for 1917-1918, Election of, 456 ; 
Appendix, 5. _ 

Directors, Representatives on other 
Bodies, appointment of, 441. 

District Competitions: Awards in 1917, 
418—Proceedings in regard to, 446— 
Report to General Meeting, 461— 
pyoniumns offered in 1918, Appendix, 


Dobbie, John M‘Hutchen, Portrait 
of pee late, presented to Society, 
429, 

Douglas, Charles, D.Sc., appointed rep- 
resentative on Board of Scientific So- 
cieties, 429 —re-elected Chairman of the 
Board, 440—Congratulations on honour 
of C.B., 460. _ 

Drain-cleaning Machine: Offer of prize 
by Mr Peter J. Mackie, 443. 

Drainage, Mechanical: Board of Agri- 
culture offer premium of £100 for best 
invention, 451, 453—Request to U.S, 

‘Department for literature regarding, 
448—Implements Committee to con- 
sider, 444, 445. 


Edinburgh Corn Market Grain Tables, 
| 408, ( 

Kdinburgh Show, 1915-16-17-18 (post- 
poned), 446—Accounts, 424—Pyoceed- 
ings in regard to, 427; Appendix, 
60 


Elliot, William, Motion by, as to medals 


for hand-singling turnips, 430—Notes 


on Wedge and Shoulder Drains (along 
with George W. Constable), 171. 

Paeemoresical Department, Appendix, 
42. 

Essays and Reports : Premiums offered in 
1918, Appendix, 43, 

Examinations, Dates of, Appendix, 11. 


Fiars Prices: Draft Bill and Memor- 
andum submitted, 444— Witnesses 
nominated, 431—Proceedings in regard 
to, 454. 

Finance: Accounts for 1916-1917, 419— 
Agenda and Financial Statement to be 
sent to Members, 461—Abstract of the 
Accounts of the Argyll Naval Fund, 
422—Report to General Meeting, 460 
—Grant of £50 to Scottish Women’s 
Rural Institutes, 455— Payments to 
writers, 485—Increasing membership, 
446—Notices of General Meetings to 
be sent to Members by post, 452— 
Summary of Accounts to be issued in 
January, 452—Seed-potatoes and seed- 
oats purchased for St Kilda, 429— 
Thanks for seed-potatoes sent to St 
Kilda, 482. 

Finger-and-toe in Turnips, The Use 
of Lime in Controlling, by Pro- 
a James Hendrick, B.Sc., F.1.C., 
137. ‘ 5 


Food Control: Motion by Mr John 
Robertson as to proposals to fix maxi- 
mum prices, 438. 

Forestry, 453. 

Forestry Examination: Report, 429— 
Syllabus, Appendix, 20. 

Francis, P. A.: Some Observations on 
the Scottish Poultry Industry, 126. 
Friesian Cattle, British, by George Hob- 

son, 35, 


General Meetings: Notices to be sent by 
post to Members, 452. 

Government Orders : Statement by Chair- 
man as to policy of Directors, 463. __ 

Grain, Prices of, for 1917, in Edinburgh 
Corn-Market, 408. 

Grain-drying Sheds: Motion by Mr 
G. W. Constable, 449—Report by Sub- 
Committee as to funds available for 
erection of, 453—Sub-Committee to 
meet Board of Agriculture, 450. 

Grass Disease amongst Horses, Botanist 
and Chemist to collect data as to, 
445, ‘ 


Haddington, Earl of, Death of, 440. 

Hay and Straw Crop, 1917: Minute of 
Joint Committee, represertations as to 
prices, 442. ; 

Hay and Straw: Resolutions in regard 
to fixed prices, 431, 457. 

Hay, Straw, &c., Questions regarding, 
429. 

Hay, Price of: Representatives to Scot- 
tish Forage Committee, 452. 

Henderson, William, Lawton, criticises 
management of Society, 461. 

Hendrick, Professor James, B.Sc.,F.1.C.: 
The Use of Lime in Controlling Finger- 
and-toe in Turnips, 137. 

Highland and Agricultural Society : Pro- 
ceedings, 427—Constitution, Appen- 
dix, 3—Privileges to Members, Appen- 
dix, 4—Establishment, Appendix, 5— 
Meetings, Appendix, 10. 

Hobson, George: British Friesian Cattle, 


Hoeing Competitions: Medals to he 
awarded for hand-singling, 430—Regu- 
lations, Appendix, 57—Rules drafted, 
429. 


Horses, Grass Disease amongst, Botanist 
and Chemist to collect data as to, 
445. 

Horses, Scarcity of: No action taken as 
to letter in regard to, 434. 

Howatson, Charles, of Glenbuck, Death 
of, 450. 


Implements, Demonstration of Tractors 
and Ploughs, October 1917: Report 
on, 295. 

Implements: Potato -lifting Machines, 
Improvement of, 446—Sub-Committee 
to consider possible improvements, 
448. 

Improvement of Agriculture, Conference 
on the, 184. 


Insect and Arachnid Pests of 1917, by 
Dr R. Stewart MacDougall, 56. 


Joint-Il, Proceedings in regard to, 428, 
430—Breed Societies and, 443—Repre- 
sentatives to attend Conference in 
regard to, 434, ; 


Law and Parliamentary Committee: 
Motion by Chairman, and Members 
appointed, 454. 

Lime, The Use of, in Controlling Finger- 
and-toe in Turnips, by Professor James 
Hendrick, B.Sc., F.1.C., 187. 

Live Stock (Restriction of Slaughter) 
Order: Recommendation that Heifer 
Calves of Ayrshire breed be excluded, 
451—No reply received as to Heifer 
Calves of Ayrshire breed, Secretary to 
write to Food Controller, 455—Mr 
M‘Caig as to, 464. 

Long Service Certificates and Medals: 
Awards in 1917, 418— Regulations, 
Appendix, 58. 


M‘Alpine, Professor A. N.: Report to 
General Meeting, 460. 

MacDougall, Dr R. Stewart: Insect and 
Arachnid Pests of 1917, 56. 

Mackie, Mr Peter J., Glenreasdell: Offer 
of prize of £100 for drain-cleaning 
implement, 4438. 

Maggot-fly on Sheep: Chemist examines 
samples of preventatives, 443. 

Meat Supplies, Watching Committee 
appointed as to position of, 446. 

Mechanical Drainage: Request to U.S. 
Department for literature regarding, 
448—Board of Agriculture offer pre- 
mium of £100 for best invention, 451, 
453 — Proceedings, 445 — Implements 
Committee to consider, 444. 

Members, Analyses for, in 1917, 175. 

Milk, Production and Distribution of: 
Representative appointed to meet 
Committee, 454. 

Milk: Resolutions in regard to fixed 
prices, 431, 457. 

Milking Machines: Report published as 
a separate pamphlet, 458. 

Milk Records, by William Stevenson, 
B.Sc., 146. 

Milk Records Association, Representa- 
tives to, appointed, 441. 

Milk Supply and Feeding-stuffs, Resolu- 
tion in regard to, 483—Replies from 
Board of Agriculture and Ministry of 
Food, 441. 

Mineral Phosphates, Experiments with, 
429—Chemist to carry out experiments: 
£150 voted, 430—Dr Tocher to arrange 
for site for pot experiments, 443, 
459. 

Motor Implements. See ‘‘ Tractors.” 

National Diploma in Agriculture : Result 
of Examination, 458. 

National Diploma in Dairying: Result of 
Examination, 463. 


INDEX. ili 


National Policy in Trade: 
taken as to Memorial, 427. 

New Members, Appeal for, by Dr Wilson, 
446—A dditional list since last list was 
published, Appendix, 61—elected June 
1917, 456—Elected January 1918, 460. 

Nomination of Directors: Report of 
Meetings, 428. 

Notes on Wedge and Shoulder Drains, by 
George W. Constable and William 
Elliot, 171., 


Oats, Price of, for 1917, 411. 

Office-bearers, 1917-1918, Election of, 
456, 

Overseas Soldiers: Sub-Committee to 
arrange visits to Scottish farms, 455. 


No action 


Paterson, Principal W. G. R. : Cropping 
under War Conditions, 1. 

Pests of 1917, Insect and Arachnid, by 
Dr R. Stewart MacDougall, 56. 

Phosphates, Mineral, Experiments with, 
429, 480, 448, 459. 

Pig-rearing, Meeting of Advisory Com- 
mittee on, 453. 

Plants, New Varieties of : Committee to 
meet with Board of Agriculture, 435— 
Proceedings in regard to, 432—State- 
ment by Mr James Elder, 447. 

Ploughing Competitions in 1916-1917: 
Medals awarded, 418—Regulations for, 
Appendix, 56. | 

Ploughs, Tractors and, Demonstration 
of, October 1917: Report on, 295. 
See also ‘* Tractors.” 

Poole, William: Motion as to further 
Trials of Agricultural Tractors, 485. 
Potatoes: Resolutions in regard to fixed 

prices, 431, 457. 

Potato Crop, Committee appointed as to, 
disposal of, 446. , 

Potato -lifting Machines, Improvement 
of, 446—Sub-Committee to consider 
possible improvements, 448: \ 

Potato Orders: Mr Henderson calls 
attention to action of Society, 464— 
Recommendations adopted at Joint 
Meeting, 450—Society’s representatives 
to Food Controller, 450—Recommenda- 
tions of Joint Committee, 448—Report 
of Joint Deputation, 454. 

Poultry Industry, Some Observations on 
the Scottish, by P. A. Francis, 126. 
Premiums offered in 1918, Appendix, 43. 

Prices of Grain for 1917, 408. 

Prices of Sheep, 413. 

Prices of Wool, 415. 

Prices, Committee to deal with question 
of, 438. 

Prices of Agricultural Products: Report 
to General Meeting, 457. 

Primrose, The Hon. Neil: Resolution on 
death of, 444. 

Proceedings at Board and General Meet- 
ings, 427. Ne 
Proportional- Representation: Petition 

signed, 449, 451. 
Publications: Payments to writers, 435. 


iv INDEX. 


Rainfall Records for 1917, 394. 
Representatives appointed on 
Bodies, 441. 


other 


St Kilda: Seed-potatoes and seed-oats 
purchased for, 429—Thanks for seed 
sent, 432, 

Science Department: Proceedings, 429, 
430, 434, 443, 445, 447, 450—Reports to 
General Meetings, 459, 461. 

Scotland, Crops of, and the Weather in, 
in 1917, 359, 

Scottish Poultry Industry, Some Ob- 
fen ie on the, by P. A. Francis, 

Seed-testing Station: Representatives to 
attend Conference, 454—Dr Wilson 
reported on proceedings, 454, 

Sheep, Prices of, 413. 

Shoulder Drains, Notes on Wedge and, 
by George W. Constable and William 
Elliot, 171. 

Show, Annual : No Show 1918, 461. 

Slaughter of Cattle, Government pro- 
posals regarding, 486—Draft letter to 
Secretary for Scotland, 436. 

Some Observations on the Scottish 
Foutyey Industry, by P. A. Francis, 

26. 

Special Meeting of Directors, 436. 
Standing Committee on Government 
Orders: Proposal by Chairman, 452. 

Statistics, Agricultural, 395. 

Stevenson, William, B.Sc.: Dairy Bac- 
teriology: Part II., Bacteriology of 
Cream, Butter, and Cheese, 97—Milk 
Records, 146. 

Straw, Motion by Mr James Elder as to 
prohibiting the sale or removal of, 
435, 

Straw, Utilisation of, Chairman to call 
attention to, 432—Memorandum by 
Chemist, 434—Statement as to points 
discussed, 448. 

Subscriptions by Members on Active 
Service: Decision of Directors, 446. 

Superphosphates, Supply of, 443—Reply 
from Board of Agriculture, 445, 


The Use of Lime in Controlling Finger- 
and-toe in Turnips, by Professor 
James Hendrick, B.Sc., F.I.C., 187. 

Thomson, Moffat S., Nominated Director 
for Border Division, 428, 

Tocher, Dr J. F.: Analyses for Members 

| during 1917, 175. 

Tractors and Ploughs, Demonstration of, 
October 1917: Report on, 295—Inter- 
national Harvester Company not to 
claim expenses of carriage, 445—Letter 
from Board of Agricnlture as to De- 
monstration, 439—Agreed to proceed 
with, 439—Morris, Russell, & Co., Ltd., 
not to claim expenses for carriage, 447 
—Probable expenditure, 445-—Report 
of Demonstration to General Meeting, 
463— Report of Sub-Committee to 
General Meeting, 457—Statement by 
Convener, 448. 

Turnips, The Use of Lime in Controlling 
Finger-and-toe in, by Professor James 
Hendrick, B.Sc., F.1.C., 137. 


Veterinary Department: Medals awarded, 
418; Appendix, 19. 
Veterinary Students, Exemption of, 455. 


War Conditions, Cropping under, by 
Principal W. G. R. Paterson, 1. 

Watt, Andrew, M.A.: The Weather of 
Scotland in 1917, 382. 

Weather of Scotland in 1917, The, by 
Andrew Watt, M.A., 382. 

Wedge and Shoulder Drains, Notes on, 
by George W. Constable and William 
Elliot, 171. my 

Wheat, Price of, for 1917, 408. 

Women’s Institutes, Resolution in regard 
to,432—Representatives of Board to at- 
tend Meeting ,433—Grant of £50 to, 455. 

Wool, Prices of, 415—Resolutions in 
regard to fixed prices, 481, 451. 

Wool Clip, 1917, Proceedings in regard 
to, 427. 

Wool Clip, 1918: Recommendations 


adopted, 451— Representatives ap- 
pointed to Joint Committee, 449, 
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